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In preparing the fifth edition, we have, as in former editions, largely 
depended on our personal experience of disease in children; but we 
must acknowledge our indebtedness for much valuable information to 
the second edition of the ‘Traité des Maladies de l’Enfance,’ edited by 
GRANCHER and Compy, and to the Reports of the Society for the 
Study of Disease in Children. 


The whole of the text has been revised, several chapters have been 
rewritten, and much new material has been incorporated in the text. 
Twenty-four new figures and a coloured frontispiece have been added. 


_ We again gladly express our thanks to Mr. A. WILSON for revising 
the chapter on Anzesthetics and to Dr. E. M. BrockBank for his help 
in seeing the sheets through the press. 


We cordially thank Dr. W. J. ByrHeELy for his ‘three-colour’ 
photograph, which forms the frontispiece, and for the trouble he has 
taken in its reproduction. 

Eee 
GAS W. 


MANCHESTER: September 1905. 
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THE FIRST EDITION 


THE PRESENT WORK is intended to give to senior students and junior 
medical practitioners a fairly complete, though necessarily condensed, 
account of the various morbid conditions peculiar to, or chiefly found 
during, infancy and childhood. Those diseases which are neither 
special to children nor modified by their occurrence in early life are 
either omitted altogether or only briefly considered. 


The book is written from a practical point of view, and but little 
pathological detail will be found in it. 


The basis of our work is our experience at the General Hospital for 
Sick Children, Manchester, an institution at which some 1,200 in-patients 
and some 10,000 out-patients are annually treated. Our observations 
have extended over nearly ten years, and during the whole of that time 
we have been collecting material both at the Children’s Hospital and at 
the Royal Infirmary for this purpose. 


The original feature of this book is that it is written conjointly by a 
physician and a surgeon ; it is hoped that it presents, therefore, a fairly 
complete account of disease in children. Though we are well aware 
that the book is not an exhaustive treatise, we think it will be found 
practical, and it is at least based on experience and is not a mere 
compilation. 


The illustrations are almost entirely taken from photographs of cases 
that have been under our own care; where this is not so, their source 
is acknowledged. 
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We have to tender our cordial thanks to our friends and colleagues, 
both at the Children’s Hospital and at the Royal Infirmary, for their 
help. Our thanks are also due to successive generations of house 
surgeons who have kept the records of our cases. 


To our colleague Dr. Hurron, for allowing us without stint the use 
of his cases, as well as for much help and advice in correcting our 
proofs, our especial thanks are due; also to Messrs. SourHam and 
COLLIER, our colleagues at the Royal Infirmary and the Children’s 
Hospital, for their care and kindness in proof-reading. ‘To Mr. W1Lson 
we owe our chapter on Anesthetics, which is: made especially valuable 
by his large experience in the administration of these agents both at the 
Children’s Hospital and at the Royal Infirmary. To Drs. HuMPHREYS 
and Massian, our former colleagues, we are also indebted for the use 
of their notes of cases. 


We must also acknowledge the help rendered to us by Messrs. PAINE 
and BENGER in connection with the formule for medicines and external 
applications given in this work. 


We cannot take leave of our work without further acknowledging 
our indebtedness to the Board of Governors of the Children’s Hospital 
for their generous treatment of us, and especially for enabling us to 
publish our annual abstract of cases treated at the Hospital. We also 
desire to express our appreciation of the value of the work of our sisters 
and nurses in making observations of cases, and in the preparation of 
temperature charts. 


To Messrs. LonGMAN, our publishers, we are much indebted for 
their liberality in allowing us to borrow woodcuts from their published 
works, and for their help in many ways; we desire also to acknowledge 
the great pains and skill shown by Mr. Pearson in engraving our 
photographs. } 

HENRY ASHBY, 


G. A. WRIGHE. 
MANCHESTER: Jay 1889. 
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body weight, 10; dentition, 12 ; mortality, 15 


CHAPTER II 
THE DISEASES INCIDENT TO BIRTH 


Asphyxia neonatorum, 18 ; apoplexia neonatorum, 20 ; cephalhzematoma, 23 ; hema- 
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plications, 274; nephritis, 277 ; measles, 286 ; mild form, 290; severe form, 290; 
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PLATES 


Tuberculous dermatitis. (Superficial tuberculous ulceration 
of the skin) . 
Tricolour eae ve by W. fe Bythell, a : M.D. Viet. 
Hip disease, with ‘ travelling acetabulum ’ t ; 
Skiagram of the arm and chest wall in a case of myositis 
ossificans, showing the a oe and plates in the 
muscles : : : : 
Skiagram of a case of club- nat with arrest of development 
of the radial (przeaxial) border of the limb . : 
‘Congenital dislocation ’ of the hip. The acetabulum is seen 
far below the head of the femur 
‘Congenital dislocation’ of the hip, the fellow to Plate IV. 
Beatrice D., zt. 23 years. Separation of the whole ies 
epiphysis of the humerus, with inward displacement of a 
vertical split in the shaft. The yet Bae out- 
wards. Loss of ‘ carrying angle ’ 
Separation of the lower epiphysis of ee Pane with oe 
ward displacement . : : : 
Separation of lower epiphysis of eee with T eactanes 
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CHAP: I 


THE PHYSIOLOGY OF INFANCY AND CHILDHOOD 


The Periods of Early Life.—The life of man is naturally divided into 
three great epochs—viz. a period of Growth and Development, of Maturity, 
and of Decline. 

The first division includes the periods of early life, when those series 
of operations are in progress by which the ovum or sperm-germ is trans- 
_ formed into the complete organism ; it may be subdivided into /yéra-uterine 
Life, Infancy, Childhood, Youth, and Adolescence. 

Intra-uterine Life.—During this epoch the embryo depends entirely 
upon its parent for all its wants. The maternal blood supplies it with 
material for constructive purposes, carries away its waste products, and 
renders unnecessary the maintenance of an independent temperature. It is 
clearly a time of great importance to the future being, and it is necessary 
that this development should take place under healthy conditions, inasmuch 
as itis physiologically impossible for an unhealthy or weakly mother to supply 
the wants of the embryo, and any failure in the nutritive powers of the mater- 
nal blood is certain to leave its stamp on the future development of the child. 
An infant may come into the world fairly well developed and plump, from 
the presence of more or less stored-up fat, in spite of the weakly state of the 

‘mother’s health, but it is almost certain sooner or later to exhibit tendencies 
to weakness in the direction of the stock from whence it springs. Not only 
may the embryo owe a weakly building-up of its tissues to its mother, but 
it may actually share maternal disease. It may suffer from endocarditis 
originating in a rheumatic state of its parent, and this lesion affecting, as 
it usually does, the right side of the heart, may lead to malformations, which 
are only too likely to cut short its career. From its parents also the sperm- 
germ may receive the virus of syphilis, from which it may suffer during its 
embryonic life or after birth. It may inherit a proneness to tuberculosis 
or epilepsy, or a tendency to gout or rheumatism. During fcetal life many 
anomalies may arise from arrested development or an overgrowth in certain 


_. directions: cleft palate and hare-lip are instances of the former, and super- 


numerary fingers and nzevoid growths of the latter. 
Infancy.—The Romans used the word zz/fans in its widest sense, and 
though, as its derivation implies, it was originally applied to those who could 
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not speak, it came to be employed by them for children of much older years. 
The terms /nfancy, tremiore enfance and Sdugling:feriode are most usually 
applied to the first seven or eight months of life, the time during which the 
infant is nursed at the breast, and before the eruption of the milk teeth. They 
are, however, used by some writers to include the whole of the first year. 
Within the first week or two of life the infant has often to contend with con- 
ditions which are peculiar to this period, inasmuch as they depend in one 
way or another on the act of birth. It may be born asphyxiated in con- 
sequence of strangulation by the cord or pressure on the head; various 
injuries producing hematomas may take place; or there may be septic in- 
fection in connection with the umbilical cord. The change from placental 
alimentation to the digestion of food in the infant’s stomach is a time of 
peculiar danger, especially ‘if artificial food is given, and the mortality 
of infants is much greater during the first week of life than at any other 
period. 

During the first few months of infancy, life is not so purely vegetative as 
it is during the intra-uterine period, yet the mental faculties are in abeyance 
and the movements mostly involuntary or reflex. 

One consequence of the undeveloped condition of the higher or inhibitory 
centres is that the reflex centres are less under control than in later years, so 
that disorderly reflex movements in the form of convulsions are liable'to take 
place on the slightest provocation. Growth at this period is extremely rapid, 
the weight more than doubling itself during the first six months of life, and a 
great strain is thus thrown on the alimentary system; the lymphatic and 
blood-forming organs are also exceedingly active. It is not surprising, there- 
fore, that the diseases which are most common and fatal at this period are 
those connected with digestion and absorption. The infant requires much 
rest, and, indeed, divides its time for the most part between feeding and 
sleeping. It is during this period that ‘wasting,’ ‘marasmus,’ or ‘atrophy ’ 
is so common, a result of chronic catarrh of the intestinal tract and a con- 
sequent impairment of the digestive organs. 

Childhood.—The eruption of the milk teeth marks an epoch in early 
life, the term chz/dhood being applied to the period commencing with the 
first dentition and ending with the commencement of the second, at the 
sixth or seventh year. The terms seconde enfance and Kindesalter are used 
in a similar sense. Growth at this period continues to be active, though not 
proceeding at the same rate as during infancy, but disturbances of the ali- 
mentary system are common, and children quickly waste if digestion and 
absorption are interfered with. 

The osseous and muscular systems are developing, so that by the end of 
the first year the child can crawl or even walk with help. It is at the com- 
mencement of this period that rickets, a disease so intimately associated 
with indigestion, often makes its appearance. The mental faculties are 
opening out as the brain develops, and the infant begins to recognise its 
friends and call them by name. During the period of dentition nervous 
disturbances are common, and the lesions giving rise to infantile paralysis 
are apt to take place. 

Youth.—The terms youth, jeunesse and Knabenalter are generally applied 
to the period commencing at the second dentition and ending at puberty, or 
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about the fourteenth year. During this time the milk teeth are replaced by 
the permanent set, the bones become more solid and the muscles better 
developed, while the mental faculties are exceedingly acute and the mind 
readily acquires knowledge. As puberty approaches, the voice becomes 
deeper and the sexual organs undergo a marked increase of development. 
During this period, scholastic education is carried on, the memory is 
exceedingly retentive, perhaps more so than at any other time. Children at 
this period easily ‘outgrow their strength, the nervous system is readily 
upset, as is evidenced by the frequency of chorea, and the alimentary canal 
is apt to suffer from chronic catarrh. 

Respiration.— During intra-uterine life the respiration of the foetus is 
carried on by means of the placenta. The blood of the foetus—as far as 
oxygen is concerned—is supplied in a far more imperfect manner through 
the maternal blood, than when after birth. the oxygen is taken direct from 
the air to the vesicles of the lungs. Inasmuch as the foetus has no inde- 
pendent temperature to maintain, and its life is spent in continuous sleep, 
its tissues require far less oxygen than it does after birth. This condition 
of things induces a tolerance of oxygen starvation, which frequently stands it 
in good stead during the act of birth, if the placental circulation is interfered 
with through pressure on the umbilical cord, and pulmonary respiration not 
possible. Infants are often born in a condition of asphyxia, especially after 
severe labours, and have been known to survive without either placental or 
pulmonary respiration for 10 to 15 minutes, and infants may live for many 
hours, or even days, with the greater part of their lungs in an unexpanded 
state. ‘The same tolerance of a venous condition of blood occurs in other 
newly born animals ; thus Brown-Séquard has shown that a newly born 
mouse will recover after an immersion of to minutes in water, a newly born 
guinea-pig after 12 minutes, while an immersion of 3 to 33 minutes is fatal 
‘to the adult animals. 

In the newly born the respirations amount to about 44 per minute ; 
during the early months of life they vary from 35 to 40 per minute ; at the 
end of the first year and commencement of the second they have fallen to 
about 28; during the third and fourth years they are about 25; by the 
fifteenth year they have fallen to 20; in the adult they vary from 16 to 20, 
Infants and children, as might be expected, give off absolutely less carbonic 
acid than do adults, but relatively more. This may perhaps be accounted 
for by their greater activity (see page 4). 

The absorption of oxygen is also relatively greater in childhood than in 
adult life ; the oxygen in the exhaled carbonic acid does not represent all 
the inhaled oxygen, the proportion retained being greater in childhood than 
in adult life. 

In the infant and during the first three years of life the type of respira- 
tion is the abdominal, the diaphragm being the chief muscle used in tranquil 
respiration, the abdomen rising and falling, and the ribs moving but little. 
Later the costo-inferior type is present, respiration takes place by means of 
the intercostals, and also by the diaphragm, the chest expanding and the 
abdomen moving slightly. In girls towards puberty the costo- superior type 
is present, the upper part of the chest moves freely, the lower part:and the 
abdomen hardly at all, 

B2 
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The vital cubic capacity of the lungs is smaller in proportion to their 
height in children than in adults. This is due in part to the relative small- 
ness of their lungs and to the greater elasticity and flexibility of their chest 
walls. 

According to Schnepf and Wintrich the vital cubic capacity at different 
ages is shown by the following table : 


3 to 4 years . about 450 c.c. | 11 to 12 years. about 1,800 c.c. 
Seoul es : » 900 C.C. | 13 5 14 53 otis ” 2,200 C.C. 
RAO see : » 1300 c.c. _ In adults (average) ,, 3,300 C.c. 


With regard to the amount of carbonic acid given out by children, the 
following account of an experiment made by the late Dr. Angus Smith, of 
Manchester, is of interest. We quote his own words : ‘Four children, three 
boys of 6, 7, and 8 years respectively, and one girl of 7, were put into the 
lead chamber which was made for similar experiments, and in order to 
observe them more carefully Dr.-Ashby sat beside them. They were 
extremely quiet, and the amount of carbonic acid given out was exactly one- 
half of that which experiment had given me in previous years for a healthy 
man of moderate strength. The amount given out by Dr. Ashby was 
estimated in a separate experiment, and subtracted from that given out by 
the children, which was equal in amount to 0°361 of a cubic foot per hour for 
each. The children were then put in by themselves and became very 
riotous and active, causing the carbonic acid to rise-up for each to 0531 of 
a cubic foot. They were then put in again and requested to be very quiet. 
They had a few cards to play with, and talked a great deal, but were bodily 
fairly still, upon which the carbonic acid fell down nearly to the first amount 
—viz. 0'4139 of a cubic foot. We found that talking raised the amount of 
carbonic acid only 00529 of a cubic foot, whilst jumping and laughing 
raised it to 0°1687, or about three times as much. 

The circumference of the chest on an average measures : 


Birth . ; = (4¢44nches 6 years. : 922 aNches 
6 months. Sel dy gah s oT ee Le ; RF 9 ae 
12 ” : ~ 19 gi y : ; - 24 ” 

2 years. 4 gO? ae Koga Bee a : AW 

ee ee : . 215 » | 


Changes in the Circulation after Birth.—The cessation of the placental 
circulation, the inflation of the lungs with air, and consequently the increased 
amount of blood passing through the pulmonary artery, lead to a gradual 
shrinking and obliteration of the various fcetal passages—viz. the vessels of 
the cord, the ductus venosus, ductus arteriosus, and foramen ovale. These 
changes commence after the first few respirations have been taken, and 
within a week or ten days these passages are closed. Not infrequently, 
however, one or other of them remains open for a much longer period, this 
being especially true of the foramen ovale. In 62 cases under 2 years of 
age noted by Parrot, it was only completely obliterated in four ; and of 52 
cases between 2 and 9 years, in 26 only was it completely closed. 

With regard to the ductus arteriosus, Parrot found that of 187 cases of 
1 month to 3 years, in 46 it was open, in 18 it was partially closed, and in 119 
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it was obliterated. The ductus venosus is mostly obliterated within three 
days ; according to Quincke its remaining partially open gives rise to 
icterus, 

Blood.—During the last few years, many observations have been made 
of the blood of the newly born and also of young infants, with the object of 
determining the differences as regards the number and character of the 
corpuscles as compared with adults. The results of various observers are 
in some cases at variance, and some care is required in drawing conclusions. 
The results given must not be taken as being universally correct. The 
nucleated red blood corpuscles, or normoblasts, found during intra-uterine 
life, are usually seen in small numbers in the blood of the newly born even 
when born at full time. The red corpuscles are more numerous in the newly 
born (5,000,000 to 6,000,000 per cub. mill.) than in the adult, and also vary 
more in size (Hayem). In a few weeks this disparity in numbers disappears, 
the number of corpuscles falling to 4,000,000-5,000,000. The quantity of 
Hb is also greater in the newly born, but falls rapidly during the first few 
days or weeks ; it is lower during childhood than during adult life (Leichen- 
stern). The leucocytes are also both relatively and absolutely more numerous 
(10,000 to 18,000) ; the greater number are of the small mono-nuclear variety 
(lymphocytes). The eosinophile cells are also increased (Kanthack). The 
amount of fibrin-formers appears to be relatively smaller as coagulation 
occurs less completely. The amount of blood in the body is relatively less 
than in adults, being one-nineteenth of the body weight, while in the adult it 
is one-thirteenth (Welcker). In older children in health the blood does not 
appear to differ materially from the blood of adults. 

Pulse.—At the end of foetal life the number of cardiac contractions per 
minute is about 132 in boys and 140 in girls ; in the newly born infant it has 
fallen to 1 30 to 133. According to some observations, the pulse rate falls 
notably immediately after the ligature of the cord, to regain its normal 
number an hour or two later. During the week succeeding birth it varies 
from 120 to 140, crying immediately increasing the number some ro to 30 
beats. By the second year it has fallen to 110, by the fifth to 100, by the 
eighth to 90, and by the twelfth to 80. 

During sleep the pulse rate is diminished, especially in infants, some- 
times by as much as 10 or 20 beats. The pulse is more often irregular in 
infants and children than in adults, and this apart from the influence of 
disease. 

According to Soltmann the inhibitory action of the vagus is less marked 
in newly born animals than in adults. The circulation of the blood in infants 
and children is carried on more rapidly than in adults, and consequently the 
tissues are supplied with a superabundance of arterial blood. The tension 
in the arteries is comparatively low, on account of the relatively large size of 
the aorta and arterial system generally. 

According to Vierordt a complete circulation takes 


Newly born infants ._ 12 seconds (134 pulse rate) 
At two years , wos stele g ig ) 
mi fourteem years ~- 166 ;,. (87 me . 
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On account of the proneness of the pulse to be influenced by excitement 
during infancy, it is of less value in diagnosis at this period than in later 
years. 

Alimentary Canal.—F or the first six to eight weeks of life there is very 
slight secretion of saliva, only sufficient being formed to render the mouth 
moist. In the third and fourth months the secretion is much more free, so 
that infants about this period begin to dribble ; the amount of secretion be- 
comes still larger as the period of dentition approaches. By the third or 
fourth month the saliva contains ptyalin, and readily converts cooked starch 
into maltose. The stomach of the newly born infant is small, its capacity 
being one or two fluid ounces, by the end of the fourth week from three to 
four ounces, at three months about five ounces, and at the end of the first 
year ten ounces. The muscular layers of the stomach and intestines are at 
first only slightly developed, hence the tendency to the accumulation of 
gases in both the stomach and bowels. The gastric juice has at first but 
imperfect digestive powers, and the stomach is in consequence quickly 
exhausted ; the peristaltic action of the walls of the stomach is often very 
vigorous, and may give rise to the regurgitation of the food swallowed. 
Vomiting is far commoner and more persistent in the infant than it is later 
in life ; the vomiting centre is more unstable and readily reacts to reflex 
stimulation from the stomach. 

The part which the stomach plays in the digestion of milk during infancy 
has been much discussed. To what extent is it simply a reservoir in which 
curdling takes place, digestion being performed in the intestines? Does it 
perform the double function of reservoir and play an important part in the 
digestion of proteids? Under normal circumstances there can be little 
doubt that most of the curd of milk is converted into peptone in the 
stomach ; a varying amount passes on into the intestines unchanged. Pro- 
teid digestion is continued in the intestines in an alkaline medium, and a 
certain portion appears to escape altogether, and is passed in the feces. 
Under abnormal conditions, as when the infant is fed on cow’s milk, or is 
- overfed, by far the major part of the curd passes out of the stomach un- 
changed, to be attacked by the juices of the intestines, but much escapes 
digestion, and is passed per rectum. Both the juices of the stomach and 
intestines are easily exhausted by overfeeding, and fermentative changes 
take place, and decomposition products are formed instead of peptones. 
Coagulation of milk takes place in the stomach through the agency of a 
ferment in from Io to'15 minutes, which is independent of the acid or pepsin. 
Human milk coagulates in fine flocculi ; cow’s milk, especially if undiluted, 
in heavy dense masses. In young infants taking human milk gastric diges- 
tion is complete in an hour and a half or thereabouts, the stomach being 
empty, but a longer time is required for the stomach to get rid of a meal 
consisting of cow’s milk. Observations have shown that the hydrochloric 
acid secreted is absorbed by the proteids, and it is only towards the end of 
digestion, when the stomach has passed on most of its contents, that free 
acid can be detected. Lactic acid does not appear to be a normal constituent 
of digestion, but it is common enough as a product of fermentation.! 


1 See Disorders of Digestion in Infancy and Childhoo, by W. Soltau Fenwick, M.D. 
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For the first few months the diastatic ferments of the pancreatic and 
intestinal juices are exceedingly feeble, so that starches are not digested, 
while, on the other hand, the trypsin of these secretions is active from the 
first. The secretion of bile begins at an early period of foetal life, probably 
about the third month ; the bile accumulates in the small intestines and is 
passed as the meconium during the first few days after birth. It forms dark 
_ brown or greenish masses, viscous and tenacious, and of a feebly acid re- 
action, and consists of mucus holding in suspension fatty matters,-epithelial 
cells, biliary pigments, and chciesterine, but no bile-acids. Three or four 
days after birth the meconium is succeeded by the golden yellow semi-liquid 
stools characteristic of the healthy infant. This yellow colour is due to the 
bili-rubin of the bile ; the green colour sometimes seen in intestinal catarrh 
depends upon the oxidation of the bili-rubin and formation of bili-verdin. 
Under normal circumstances newly born infants have two or three stools 
daily. Their character gradually changes as the infants get older, becoming 
more and more like the stools of adults. 


Fig. 1.—Stomach of a Newly Born Infant (natural size). 


Urine.—The newly born infant generally passes water within 24 hours 
of its birth, and continues to do so some Io or 12 times daily, passing about 
I oz. at a time, or about Io oz. in 24 hours. The first urine passed is cloudy 
from the presence of uric acid and epithelial cells, and is of specific gravity 
1003-1006 ; later it becomes clear and of a light straw colour. It contains 
more uric acid and less urea (about ‘5 per cent.) than does that of adults. 

During the whole of childhood the urine is of a paler colour, has a more 
decidedly acid reaction, and lower specific gravity (1012-1015) than during 
adult life (1018-1020) ; smaller quantities are also passed, but on account of 
the difficulty of collecting the total quantity the amounts have not been ac- 
curately determined. The following figures may be taken as approximative : 


Between 2-5 yrs. about 15-25 0z., containing 5-14 grammes of urea (in 24 hrs.) 


” 5-9 ” ry 25-35 ”» ay I4-19 ” ” ” 
” 9-14 ,, iw oon40> ” I9g-22 »? ” » 
Adults ag 50 ”” »” 30 ” a» ” 


While actually smaller quantities of urine are passed by children than 
adults, yet relatively the amount is greater; the observations of Carriére 
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and Monfit: have shown this and also that the amount of solids, total N, 
and urea per kilogramme of body weight is more during childhood than in 
adult life. The same observers found the uric acid actually and relatively 


less in amount. 
The amount of urea excreted per kilogramme of body weight is as 


follows : 
15 mths.to 5 yrs.. °61 gramme | Io yrs. to15 yrs. . °49 gramme 
Siyrse tO See O48 z Adults . E ate aR 


Temperature.—The temperature of an infant at birth taken in the 
rectum is about 100° F. (37'75° C., Roger, Sommer). A few minutes after 
birth it sinks to 97°, or in weakly infants still lower ; in the course of a few 
hours it again rises and remains at about 98°8° F. This temperature or a 
fraction of a degree higher—98°8-99° F.—may be taken as the normal rectal 
temperature during childhood and youth. For young children, if exact 
observations are required, the rectum is the best place to insert the thermo- 
meter, as it is difficult to keep the infant quiet with a thermometer in its 
axilla. It is important to remember that the rectal temperature exceeds 
that of the axilla by about :7° F. For most clinical observations the fold of 
the groin or the axilla may be taken. What is also of importance ts the time 
at which it is taken. According to the careful researches of Finlayson, the 
diurnal range of temperature amounts to about 2° F., the maximum being 
at 5 to 6 P.M. and the minimum in the small hours of the morning ; the range 
of temperature in adults being somewhat less. According to Reitz, the lowest 
temperature is between 4 and 5 A.M., increasing to 11 A.M., falling to 2 P.M., 
then rising to its diurnal maximum at 6 P.M. 

The most recent observations upon the temperature of children in health 
were made by the late Dr. O. Sturges. The most interesting of these were 
made upon two sturdy children living in the country, aged respectively I year 
and 2 years. The temperatures were taken at various hours from Io A.M. to 
midnight, the usual range being 97°4 to 98°6. The highest temperature was 
after breakfast, when the children were most lively and eager for play. 

The heat of the body is maintained with greater difficulty during infancy 
than in later life, a result due not only to the relatively larger surface, but 
also to the much greater vascularity of aninfant’s skin. Infants and children 
are much more liable to suffer from cold extremities than are adults. 

Nervous System.—The closure of the anterior fontanelle takes place to- 
wards the end of the second year in strong and vigorous children ; in immature 
and rickety children it may be delayed till the third year, or it may be later. 

The circumference of the head averages at : 


Birth . : | Idanches 7. 2 wearsas , . 20 inches 
G months. 2.. +... jeloataee alk hittin, (dear Wk. oieer tte 
eons i 2 ee NEG} shan: tle a Lens clea ae 


The cubic capacity of the skull in newly born infants is about one-third 
that of adults, viz. 500 c.c..; by the second year it is about 1,099 c.c., whiie 
in the adult it is about 1,500 c.c. The brain of a newly born infant forms 
about 14 per cent. of its body weight, while in the adult it is only 2°37 per 


lL Presse médicale, 21 Juillet, 1397. 
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cent. At birth the brain weighs 280-330 grammes ; at six months 600-680 
grammes ; ata year old 750 grammes ; at seven years 1,080 grammes ; increase 
of weight now proceeds more slowly, reaching by the fourteenth year 1,150 to 
1,300 grammes ; the adult brain weighs about 1,400 grammes on an average. 
The cerebellum after birth develops more quickly than other parts of the brain, 
the frontal lobes more slowly till six years of age, when they develop rapidly. 

If the brain of a newly born infant be examined, it will be noted that its 
consistence is much less firm than is that of an adult’s, and it is much more 
readily injured. If placed on a plate it spreads itself out or moulds itself 
into any shape more readily than an adult’s brain. The pia mater is ex- 
ceedingly delicate and very easily dissected off with a pair of forceps. In 
colour the brain is light grey, often yellowish from the presence of bile pig- 
ments ; there is no well-marked difference between the ‘grey’ and ‘ white’ sub- 
stance as in the adult brain, and the convolutions are less distinctly marked. 
The multipolar cells in the grey matter on the surface.are ill developed, as 
also are the pyramidal bundles of nerves which connect them with the basal 
ganglia and internal capsule, and also the association fibres. According to 
the investigations of Tredgold, in the embryo of seven months the cells of 
the frontal lobe are represented by neuroblasts ; these are small round cells 
devoid of processes and embedded in a ground substance. By two weeks 
after birth, the nerve cells may be recognised, having a nucleus, an apical 
process, and traces of other processes. Later they develop into fully formed 
pyramidal nerve cells. In the motor region the nerve-cell development is 
somewhat earlier than in the frontal region, in the eighth month feetus, the 
pyramidal cells can be recognised, but the processes are imperfect and the 
Nissl bodies absent. At birth the bundle of nerve fibres forming the pyra- 
midal tracts in the spinal cord are non-medullated, but gradually become so 
during the first year. 

From the above facts it is clear that while the excito-motor centres in the 
spinal cord and medulla are well developed at birth, the higher centres—the 
‘think-organs ’—on the surface of the brain are imperfect, and so also are the 
strands or nerve-paths which connect the higher and lower centres. This 
agrees also with the experiments of Soltmann, who has shown experi- 
mentally that the application of some form of irritation, as the induced 
current, to the surface of the brains of newly born animals does not evoke 
movements in the face and limbs as it does in adults. The movements of 
infants—sucking—crying—swallowing—breathing, &c., are reflex, and, as 
they are uncontrolled by the inhibitory influence of the higher centres, are 
apt to be disorderly and excessive, as, for instance, in convulsions. The 
reflex actions displayed by a brainless frog are more violent and vigorous 
than those displayed when the brain is intact. The readiness with which 
newly born infants become convulsed is one of the most remarkable fea- 
tures in early life. Hereditary influences play an important part, infants 
coming of a neurotic stock being much more prone to convulsions from 
slight exciting causes than others. As the higher centres develop, changes 
come over the mental character of the infant, and the reflex actions become 
more and more under control and dominated by the psychical centres. While 
the movements of newly born infants are almost entirely reflex, certain 
‘spontaneous’ or ‘impulsive’ movements, such as stretching the limbs, occur. 
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Sight.—In the first week after birth the infant apparently cannot distin- 
guish objects, but can light from darkness. According to Preyer’s examina- 
tions, the movements of the eyes are not co-ordinated at first. K6nigstein, 
from an examination of 300 newly born infants, states that they were all 
hypermetropic. The colour of the iris is bluish-grey or green, but one finds 
also shades of light grey and brown. The same investigator has also noted 
blood extravasations in the retina, which disappear in a few days. The pupils 
are very large in the newly born, and sensitive to light; in later child- 
hood they can endure strong light better than can adults. Of the colours, 
children learn first to distinguish white from black ; in the second year they 
learn to distinguish other colours, first red and yellow, later green and blue. 

Hearing.—In the newly born the mucous membrane of the tympanum is 
swollen so that no cavity is present, consequently they are not very sensitive 
to sounds, but shrill and strong sounds make impression, the infants waking 
with cries. In the first months children hear high and sharp sounds better 
than deep. Older children can hear very weak and high sounds which 
make no impression on adults. 

Taste.—Newly born infants can distinguish sweet, bitter, sour, and salt 
tastes. 

Psychical Phenomena.—lIn the second month an infant learns to hold 
up its head and make various movements and to distinguish the voices of 
its friends. At the 3rd or 4th week it can laugh, and smiles when caressed. 
In the 3rd to 4th month the infant notices its toys or anything it can hold in 
its hands, mostly putting them to its mouth. At 7 to 9 months the child can 
sit up, and 3 or 4 months later makes attempts to walk; when a year old 
well-developed children can walk a few steps without help. From this time 
the child begins to say a few syllables, such as ¢d-¢d, dd-dd, bé-bé, without 
much notion of applying them ; then words are learnt, and by the end of 
the second year most children can string a few words together.’ 

Sleep.—The newly born infant sleeps all day except when it wakes up 
for food. Ata year old the infant sleeps fifteen to sixteen hours ; from 2 to 3 
years, twelve to thirteen hours; from 4 to 5 years, no sleep in the day, 
from ten to twelve hours at night ; from 12 to 13 years, eight to nine hours. 
Infants sleep lightly and are easily awakened; at 4 to 5 years of age they 
are generally heavy sleepers. 

Body Weight.—An infant born at full term weighs from 63 to 74 Ib., 
7 lb. being an average weight. For the first two or three days of life there 
is a loss of 4 oz. to 7 oz., then a regular gain, so that by the 8th or 9th day 
the initial loss has been made good. According to Gregory, the following 
figures express the average daily loss and gain during the first six days of life: 


Ist day . loss of 139 grammes or nearly 5 oz. 
2nd ”? $ ? 64 ” ” 24 oP) 
BOO a ae ; | al OL ss £ apoutl hon 
4th ? >) 50 99 > 13 99 
5th ” s . 9 50 bb) oP) 1? ” 
6th ? . id ” 36 ”? bb) IZ ? 


1 For an account of the development of the infant's mind, see Health in the Nursery, 
Longmans & Co. , . 
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That these figures are by no means universally correct is clear from the 
difference in weight noted by different observers ; thus, according to Lewis 
Smith, in 170 infants born in the New York Infant Asylum (89 male and 
81 female), the average weight of the boys was 7 lb. 11 oz. and the girls 
7 |b. 4 oz. Fifty of these were wet-nursed, and weighed when one week 
old, with the following result : 


Increase of weight in . : é uy 32) cases 
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Growth during the first year, more especially during the first six months, 
is extremely rapid, the infant doubling its wéight in the first six months and 
trebling it during the first year. Many observations have been made on the 
weights of children during the first year ; the following table exhibits the 
monthly gain, being the average of nine infants observed by W. Pfeiffer, who 
were nursed at the breast at first, and later this was supplemented with cow’s 
milk : 


Age Monthly gain Weight at end of the months 

OZ. lb. OZ. 
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Growth after the end of the first year is slower, so that the weight is not 
again doubled till the end of the sixth year, and doubled again by the end 
of the fourteenth. 

During health it will be often enough to weigh the infant once a week. 
It is convenient to record the weight on a chart such as the one figured 
(fig. 2); the chart can be fitted into a case and hung up in the nursery. 

Much interest and importance is attached to the increase of weight and 
height during infancy and childhood: weekly weighings, especially during 
the early months of life, give very valuable information with regard to diet. 
_ It must, however, be always borne in mind that increase in-weight, especially 
if it be due to an accumulation of fat, does not always indicate strength, 
or that the food being taken is suitable. During childhood, under-growth 
or loss of weight must be looked upon as an indication of danger and as evi- 
dence of malnutrition. Onthe other hand, over-growth without a proportionate 
increase in weight should always be taken as indicative of weakness. 
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It is not only of interest, but it is important, to both weigh and measure 
children at frequent intervals. Periods of under or over growth are periods 
of danger, as indicating either malnutrition or an overtaxing of the strength. 
There should also be maintained a close relation of height to weight. 

Dentition.—At birth the jaw contains the dental sacs with the already 
calcified crowns of the temporary teeth. Besides the temporary teeth, there 
is the calcified crown of one of the permanent set, the first molar, which is 
situated immediately behind the last temporary molar. (See fig. 3.) 

During the interval which elapses between birth and their eruption, the 
teeth are undergoing further development ; the sacs become enlarged, so that 
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DOTTED LINE SHOWS AVERAGE WEIGHT AT DIFFERENT AGES 


Fig. 2.—Weight Chart, showing normal weights during first year. The infant’s weight 
can be filled in with ink or pencil every week. (Reduced size.) 


they are readily felt through the gum as rounded swellings, the edges of the 
teeth become sharper, and the fangs are developed. As the fangs elongate, 
the edge of the tooth comes nearer to the surface of the gum, the latter swells 
and becomes more vascular, the edge of the tooth appears as a line or point 
beneath the membrane, which finally becomes perforated, and the tooth is cut. 
The temporary set appear for the most part in groups in the following 
order. First group—The lower two central incisors appear from the 6th-8th 
month, followed by a pause of from three to six weeks. Second group— The 
four upper incisors are cut at intervals of a week or two, from the 8th—1oth 
month, followed by an interval of one to three months. Third group—The . 
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lower lateral incisors, the upper and lower front molars appear at intervals 
from the 12th-14th months, followed by a pause of two or three months. 
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Fig. 3.—Jaw of a Child at Birth, showing the Dental Sacs (Quain’s ‘ Anatomy’). a, the 
left half seen from the inner side ; 4, the right half seen from the outer side; the bone 
has in part been removed to expose the dental sacs. & shows the sacs of the temporary 
set and the sac of the first permanent molar behind the posterior molar of the milk set. 
a shows the same, and also the sacs of the permanent incisors and canine. 


Fourth group—The canines appear, the upper ones usually being first, from 


the 18th-20th month. Fifth group—The posterior molars mostly appear 
at the age of 2-23 years. 
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Fig. 4.—Lower Jaw of a Child of about three years, showing the relation of the temporary 
and permanent teeth. The milk teeth of the right side and incisors of the left are shown, 
and also the sacs of the permanent set, except the wisdom tooth, which is not yet formed. 
The large sac near the ramus of the jaw is that of the first permanent molar, and above 
and behind it is the rudiment of the second molar. (Quain’s ‘ Anatomy.’) 


The milk set, when complete, remain unchanged for several years, though 


the permanent set are gradually becoming developed in their sacs, ready to | 
replace the earlier set. 
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The following formula exhibits the relation between the temporary and 
permanent set : 
MO.3Ca, 10. IW. camo, 

ene 7 aes HA ees ae TET Bel 2) ee 

Temporary set ——_—_—~ 20 
Lower 2 At <3: St) Pee = 10 
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Permanent set Sk ee (? 
Lower @ “wigs Sia a aia A eee ere 


At six years of age there are a greater number of teeth in the jaws than 
at any age, there being the milk set and all the permanent set except the 
wisdom teeth. 

It is to be particularly noted that during this period a marked increase 
takes place in the length of the jaw to provide room for the three molars of 
the permanent set, which make their appearance posteriorly to the milk set ; 
the bicuspids replace the temporary molars. (See fig. 4.) 

While the above account represents the state of things which obtains 
under normal conditions, yet important deviations both as to the time of the 
appearance of the teeth through the gum and the condition of the teeth 
themselves frequently take place as the result of disease or enfeebled nutri- 
tion. It is well known that rickets is the most common cause of delayed 
dentition, and not only are the teeth cut later than usual, but the defective 
nutrition which exists in this state frequently interferes with the develop- 
ment of the teeth ; they may in consequence be dwarfed or provided with a 
thin or partially deficient layer of enamel, so that they quickly become carious 
after being cut. 

The jaw of the infant at birth contains the calcified crowns of all the milk 
teeth and also the calcified crown of one of the permanent set, namely, the 
first or ‘six-year-old’ molar, which commences to calcify during the sixth 
month of intra-uterine life. The calcification of the permanent incisors 
commences when the infant is about a month old, the canines at 3 or 4 
months of age and the bicuspids later, in the first or second year. The 
crown of the second permanent molar begins to calcify during the fourth or 
fifth year, but the wisdom tooth not till about puberty. 

It is plain, therefore, that any illness occurring during the first year, such 
as syphilis, can. only affect the calcification of the incisors, canines, and 
possibly the bicuspids. (See SECOND DENTITION, p. 64.) 

The permanent teeth are cut in the following order : 
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Mortality in Infancy and Childhood.—lIn this country, out of every 
1,000 children born, on an average 149 die before the end of their first year 
of life, and 263 before the age of 5 years. During the next five years, from 
5 to 10 years of age, 35 die, and 18 more between the ages of 10 and 15 
years. So that out of the original 1,000, 684 will be alive on their fifteenth 
birthday and 316 will be dead. From these figures it is clear that the 
mortality is the greatest during the first year, and that it rapidly declines as 

childhood advances. Indeed, the mortality is the greatest during the first 
day and succeeding days after birth ; thus K6rési, in analysing the ages of 
infants at death, found, out of 26,623 infants born in Pesth during the 
years 1874 and 1875, that for every 1,000 born, 13 died within 24 hours ; 
5°7 on the second day ; 34°2 during the first week ; 26°3 during the second 
week ; and 92 during the first month. 

In Glasgow during 1902, 3,168 deaths of infants under a year old took 
place ; of these 1,088 died during the first month, 327 in the second month, 
and 230in the third month ; so that more than one-third of the total number 
of infants’ deaths during the first year occurred during the first month and 
one-half within three months of birth (Chalmers). This high mortality 
during the early months represents the death of the immature and weakly 
infants, who are unequal to the struggle for life which goes on under the 
adverse conditions of overcrowding and poverty. 

The causes in operation which give rise to the high death-rate among 
infants may be either ‘constant’ or ‘variable. Among the constant causes 
are immaturity, bad feeding, carelessness, and ignorance on the part of 
parents. The variable causes include the effects of an abnormally hot and 
dry summer and a cold winter, which give rise to epidemics of diarrhcea 
and respiratory affections. 

The mortality of infants differs enormously, according to the amount of 
care which is taken in their feeding, and the way in which they are looked 
after, and according to the health of their parents. Roughly speaking, it may 
be said that among the rural population of Great Britain, and among the well- 
to-do dwellers of suburban districts, the annual infant mortality amounts to 
100 per 1,000, goo out of every 1,000 children born being alive at the end of 
the first year. This is the average infantile death-rate of Norway, which is 
the lowest of any European country, and, indeed, probably the world. 

In a large city, such as Manchester or, Liverpool, the annual death-rate 
among infants under a year is 200 per 1,000 births, or, in other words, one- 
fifth of those born never reach the end of their first year. In the worst and 
most crowded districts there is little doubt that the mortality is at least 300 
‘per 1,000, one-third of those born never living to become a year old. A still 
higher death-rate prevails among the unfortunate class of illegitimate chil- 
dren ; the mortality among these amounts at times in some districts of our 
large cities to 500 per 1,000, not more than half living to be a year old. In- 
deed, the mortality has in some districts of Salford risen to 710 per 1,000. 

In London the rate of infant mortality is about the same as that of the 
country generally, namely, 150 per 1,000. The mortality is the same in 
Paris as in London, while in most Continental cities it is higher. In 


1 See Dr. John Tatham’s Health Reports for Salford, 
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Munich (1884-1889) it averaged 324 per 1,000 ; in Berlin, 268 per 1,000 ; in 
Russia, 266 ; and in Austria, 255 (Rahts). 

As one would naturally expect, child mortality also differs greatly under 
different circumstances ; thus we find in the healthy parts of England the 
annual mortality of children under five years of age is not more than 50 per 
1,000 (living at that age), that is, out of every 20 children (under five years 
of age) only one will die during the year ; whilst in the worst districts 100 
or even IIO per 1,000 perish annually. 

Child mortality is slowly decreasing in this country. During the ten 
years 1861-70 the mean annual death-rate of children under five years 
of age was equal to 68°6 per 1,000. During 1871-80 it fell to 63°5 per 1,000 ; 
while in 1881-90 it fell to 56°38 per 1,000. This, however, is just twice the 
mortality given by Ansell’s' tables, which are based on the experience of 
child life among the upper classes, namely, 28-2. 

In the causes of death in infants, it may be taken for granted that 
diseases of the digestive system play a most important vé/e ; but statistics 
are more or less untrustworthy, as the causes of death which appear on death 
certificates are often not to be relied upon for purposes of classification. 
Analysing the causes of death from 2,000 cases of infants under two years 
of age, who died while under the care of the medical officers of our own 
Children’s Dispensary, we found that of the fatal cases those connected with 
the digestive system head the list, forming 35 per cent. of the total number. 
Bronchitis and its allies caused death in 21 per cent. of the cases ; whooping 
cough in I2 per cent. ; congenital syphilis in 10 per cent. ; and measles in 
g per cent. 

Among the less frequent causes of death we find tuberculosis, meningitis, 
diphtheria, and various malformations. We must not forget to mention that 
premature birth accounts for some deaths that do not figure in our list, and 
those unfortunately too common cases which are returned as ‘found dead 
in bed.’ During the. last fifty years, infant mortality has not decreased as 
rapidly as the total death-rate. During the last ten years there has been no 
decrease—see Table. 


Table showing Infant Mortality, 1851-1904 (McCleary) 


| 
Years Dethsste pe | ee ie 
1851-1855. : ; ; 22°6 156 
1856-1860. : : ‘ 21°8 | 151 
1861-1865. ; 22°5 | 151 
1866-1870. ; ' 22-4 156 
1871-1875. Raph 21°9 153 
1876-1880. ; : : : 20°8 144 
1881-1885. : 19°4 he 138 
1886-1890 . ' : 18:8 | 145 
1891-1895. : : : 18°7 | 150 
1896-1900 . , : : 17°6 | 156 
I9ol . ‘ } 5 j 16°9 | 151 
1902 . : : ; 16°3 23 
1903. : . : 15°4 132 
1904 . : ; : : Lia oie 146 


Mortality in Infancy and Childhood ihe: 


Infant mortality is not calculated by comparing infant deaths with deaths 
at all ages, or with the number of persons living, inasmuch as in a given 
population there may be many or few children or few old people, but it is 
calculated on the infant population, or the number of children living at that 
age. Thus the number of deaths in infants under a year old is compared 
with the number of infants living at the time, which is usually calculated as 
the mean of the births in that and the preceding year. In the same way the 
mortality of children under five years is calculated by comparing the deaths 
in the year with the number of children living under five years of age. 


CHART Ei ait 


THE DISEASES INCIDENT TO BIRTH 


THERE are certain lesions’ which occur only once in a lifetime, inasmuch 
as they owe their origin to the act of birth, or to those important changes 
which occur in the life conditions of the infant when it exchanges the quiet 
dependence of intra-uterine life for the greater activity of an independent 
existence, Though many of these morbid conditions differ from one another 
in various. ways, yet they are so intimately associated in their pathology and 
etiology that it is more convenient to discuss them together, rather than to 
relegate them to their respective places in the ordinary classification of 
disease. The act of birth brings its own special dangers to the infant as 
well as to the mother, and it is hardly surprising to find that many perish 
on the threshold of life, and that the mortality during the first few days 
after birth is greater than that of any other period (see p. 15). It must 
also be borne in mind that parturition is not only responsible for many infant 
deaths, but for damage to the nervous centres by pressure or hemorrhage, 
which may be irreparable, and if the infant lives it is paralysed for life or a 
hopeless imbecile. These diseases which are connected with parturition 
are also of much interest and importance, in that many of them are eminently 
preventible, and are often the result of the ignorance of the friends or 
neighbours, who, in the absence of a medical practitioner or trained nurse, 
preside in the lying-in room, or may possibly be the result of ‘meddlesome 
midwifery.’ However this may be, many a life is lost and various morbid 
conditions arise from want of assistance during the later stages of labour, 
want of care and cleanliness, or exposure to infection during the first few 
days which succeed birth. A delayed or abnormal labour is responsible for 
some of the troubles which occur at the time of birth, as for instance 
asphyxia. Instrumental or manual interference may in some instances give 
rise to injury to the foetus; in others traumatism may be due to some 
abnormal delay during the passage of the infant through the pelvis. Infection 
by various organisms may result in ophthalmia, tetanus, or sepsis of the 
umbilical wound. There is no doubt also that infants may be infected by 
septic organisms through the mouth in kissing, or the teat of the bottle if 
artificially fed. 

Asphyxia Neonatorum.— It is hardly to be expected that the transition 
from placental to pulmonary respiration should be accomplished without some 
risk of the cessation of the one before the commencement of the other. 
Fortunately for the infant, as we have already remarked, its nervous centres 
and tissues generally are far more tolerant of a venous condition of blood 
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than they are in after-life, for during intra-uterine life the aeration of the 
blood is far less perfectly performed by the placenta than it is afterwards by 
the lungs, and, moreover, there is a mixture of the placental blood with the 
venous blood of the inferior vena cava before it is distributed to the body. 
(2) The infant may die from this cause before birth, or it may be born 
asphyxiated ; (4) asphyxia may supervene after birth through failure of the 
pulmonary respiration. , 

(2) Asphyxia before birth is caused by the death or faintness of the 
mother, detachment of or interference with the placental circulation, or 
compression of the cord. Asphyxia of the foetus may be suspected if the 
foetal heart becomes faint, the pulsation of the cord ceases or is weak, or if 
meconium is passed. In infants born asphyxiated the symptoms vary 
according to the degree of asphyxia present ; when slight, the lips are of a 
bluish tint, the skin dusky, the conjunctivee injected, the limbs are motion- 
less, but the muscular tonus is present, the heart’s action is slow and mostly 
visible, the movements of respiration are separated by long intervals, or no 
attempts are made unless some strong reflex irritation is applied. In the 
deeper stages of asphyxia the face and lips are pallid, the extremities blue, 
the muscles of the limbs and. neck have lost their tonus, no attempts are 
made at respiratory movements, or only a few inspiratory efforts accom- 
panied by indrawing of the ribs and epigastrium, but without any effect in 
expanding the lungs. 

(4) Asphyxia after birth is in rare cases the result of a hemorrhage into 
the fourth ventricle or medulla, and thus the respiratory centres are paralysed 
(Horrocks). In others, mucus or liquor amnii has been sucked into the air 
passages during the act of birth, or a heemorrhage has taken place into the 
_lungs through pressure (Spencer). Among the rare causes, asphyxia may be 
due to an imperfect development of the diaphragm, double pleuritic effusion, 
syphilitic infiltration of the lungs, and pressure on the trachea from enlarged - 
glands. The commonest cause, however, is weakness or immaturity of the 
infant ; its ribs are wanting in rigidity and its inspiratory forces feeble, so 
that it fails to draw in air with sufficient power to inflate the lings asa 
consequence the lungs remain to the greater part of their extent in the fcetal 
or unexpanded state, a condition to which the term ‘atelectasis’ is applied. 
Those infants who have some complete physical obstruction to the entrance 
of air into the lungs necessarily only survive their birth a few minutes ; 
either no attempt at respiration is made or inspiratory efforts are accom- 
panied by recession of the chest walls, without any air entering the chest. 
Premature or weakly infants may survive for many hours or even days with 
a large portion of their lungs in an unexpanded state. They are extremely 
feeble, their cry is weak and whimpering, their lips and limbs are dusky 
blue, and their temperature below normal. Their respiratory movements 
are confined to slight contractions of the diaphragm, sometimes accompanied 
by indrawing of the walls of the chest ; they have hardly strength to suck, 
and are in a drowsy or semi-comatose condition. They frequently suffer 
from local: twitchings, less often general convulsions. If they live over 
forty-eight hours they become jaundiced and the limbs cedematous. An 
examination of the bodies of such infants reveals the usual signs of death from 


asphyxia: the blood is dark and fluid ; the right heart and veins distended ; 
C2 
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the sinuses and membranes of the brain congested and a meningeal 
hemorrhage may be present. The lungs will be found in a condition of 
atelectasis or pulmonary apoplexy. In a case which we recently examined 
in which the infant died six hours after birth, both lungs sank in water, were 
solid everywhere except at the anterior edges, where there were clusters of 
air-containing lobules of a light red colour, scattered over the surfaces of the 
upper lobe. The cut sections displayed purple solid lung without a trace of 
expanded lobules, a condition due probably to a pulmonary apoplexy occur- 
ring during birth. In another case, where the infant lived three days, the 
lungs and heart together just Rata in water, but the lungs everywhere had 
a solid feel, crepitating very slightly ; the surtiee: of both lung's were covered 
with distended lobules, while the central parts were solid. As a rule, 
the upper lobes are more often expanded than the bases, and the anterior 
and inferior edges and surfaces more than the central parts. Care must be 
taken not to confound atelectasis of the lung with pneumonic consolidation ; 
the latter condition is rare in the newly born. 

Treatment.—\. Remove any mucus or fluid from the fauces and air- 
passages by means of the finger or by suction with a soft india-rubber 
PARE, Inverting the body may be useful. 

2. Attempt to excite respiration by some form of irritation applied to the 
ne Fanning the face or directing a current of air by means of a pair of 
bellows is often of use. This may also be effectually done by placing the 
infant in warm water (100° F.), and then dashing cold water over it by means 
of a Ss} ppnge or the hand, or by slapping it with the wetted corner of a towel, 
or, if the faradic current is at hand, a feeble current may be applied to the 
cinbres m and other inspiratory Tanecles 

. If these methods fail, no time should be lost in directly inflating the 
pies by a soft catheter eee into the larynx or by Richardson’s bellows, 
or by practising artificial respiration by Sylvester’s or Schultz’s method, 
which is to be continued as long as the cardiac sounds can be heard. 

Active treatment will less often be required in those cases of asphyxia 
supervening after birth from non-expansion of the lungs. Gentle measures 
may be undertaken to excite more active respiratory effects, and to combat 
-the somnolence by means of hot and cold water, or by the application from 
time to time of stimulating liniments to the chest. Such infants, however, 
but feebly respond to our efforts, and over-treatment in this direction may 
easily do more harm than good ; our efforts will mainly have to be directed 
to placing the infant under the most favourable conditions for gaining strength 
and gradually bringing about expansion of the lungs (see p. 59). 

Apoplexia Neonatorum.—Cerebral hemorrhage occurring in early life. 
is hardly ever the result of a ruptured artery, but is almost invariably caused 
by a venous congestion, and takes place from the capillary vessels of the pia - 
mater or choroid plexuses. The arteries of the young are not liable to suffer 
from atheroma, but retain their elasticity, and, moreover, are not likely to have 
to submit to any unusual strain from an hypertrophied heart. On the other 
hand, the pia mater in early infancy is exceedingly delicate and its capillaries 
fragile ; this can be readily demonstrated by noticing how easily it is stripped 
from the brain by means of dissecting forceps, and how loose is its connection 

with the soft brain substance beneath it. Further, we have already alluded — 
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to the fact that the cerebral sinuses and veins become distended with blood 
in asphyxia from various causes—a rupture of the capillary vessels of the 
pia mater takes place, and blood is effused into the sub-arachnoid space. 
This effusion, in consequence of the loose connection of the pia with the 
brain, may extend over a large surface, or burst into the sub-dural space, 
The blood clot may compress or lacerate the brain substance, and if the 
infant lives for a few days this may be followed by softening. The hemorrhage 
may take place during birth, from compression of the umbilical cord, producing 
asphyxia, and is consequently especially common in breech presentations ; 
or it may result from pressure on the head by the uterus or the blades of the 
forceps (Spencer). We must bear in mind that the pia mater is not only 
- very delicate and its capillaries easily ruptured if they are over-distended, 
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' Fig. 5.—Meningeal Hamorrhage in an Infant ; death on the twenty-second day, 
; (After MeNute.) 


but also that.a stasis is very apt to occur in the superficial veins on account 
of their peculiar connections. Gowers has laid stress on the fact that here 
"ascending arteries pass into ascending veins, and, moreover, these surface 
veins empty themselves into the superior longitudinal sinus in a forward 
direction and consequently against the blood current. Thus the Sylvian 
vein commences in the fissure of that name and courses upwards to empty 
itself into the superior longitudinal sinus, receiving the small veins from the 
‘Motor area ex youte. Near its commencement the Sylvian vein has con- 
nections with the superior petrosal sinus (Trolard) and also with the basilar 
PB vein. 

Spencer ' comes to the conclusion, as the result of an examination of the 


1 Obstetrical Transactions, vol. xxxiii, 
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bodies of 130 infants born dead or dying soon after birth, that pressure on 
the skull by the forceps or the uterine walls plays an important part in pro- 
ducing meningeal hemorrhage. He believes that when the bones of the 
skull are abnormally soft and the sutures lax, the lower edge of the parietal 
bone may press on the Sylvian vein or its connections, when the head is 
subjected to severe pressure during labour, and thus a hemorrhage in the 
Rolandic area may be produced (fig. 5.) Healso thinks that clamping of the 
internal jugular by the forceps or pressure on the infant’s neck by the 
parturient canal may give rise to congestion and meningeal hemorrhage. 
It would appear from the observations of Spencer that, while these cerebral 
hemorrhages are most common in severe and instrumental labours, they 
are not unknown in labours that are short and easy. The infant may live 
some days after the haemorrhage has taken place, as in a case recorded 
by McNutt ; the labour, which was a breech presentation, was easy ; the 
breathing became irregular on the day of birth ; later it suffered from con- 
vulsions, difficulty of swallowing, left hemiplegia, and emaciation. It died on 
the twenty-second day. At the post-mortem the right hemisphere was covered 
by a clot (see fig. 5), which was firm and gelatinous, and of a dark colour ; 
the convolutions beneath it were in part destroyed, especially so in the ascend- 
ing frontal and parietal regions. The clot also invaded the brain substance, 
actually forming part of the roof of the ventricle, whilst the site of the corpus 
striatum and optic thalamus was occupied by a reddish-brown clot mixed with 
softened brain tissue. This case is remarkable as showing how long an 
infant may survive an extensive cerebral heemorrhage and the further damage 
by the secondary inflammatory softening which evidently took place. 

These are instances of fatal cases, but there is good reason to believe 
that such cases frequently survive, and bear for the rest of their lives traces 
of the damage done to their brains at birth. It is not difficult to imagine 
the damage which a surface hemorrhage may do. It may lead to com- 
pression of the convolutions, or meningitis, or softening, or it may more 
likely lead to atrophy, or interfere with the development of the convolutions. 
Such a case, verified by post-mortem, has been recorded by McNutt. The 
infant was born with the feet presenting, the labour was tedious, and there 
was delay in disengagement of the head. Convulsions supervened, lasting 
for some days ; the child never walked or spoke ; there was spastic paralysis 
of both sides, except the face ; it died at two anda half years. Atrophy of 
the convolutions about the fissure of Rolando was found at the Post-mortem. 
Similar cases are tolerably common ; there is a history of a difficult labour ; 
the infant is blue, and perhaps is thought by the midwife to be dead ; it may 
be convulsed, but recovers. There is probably no marked paralysis at first, 
but after a few months it is noticed that an arm or a leg, or both legs, are 
weak ; then contractions take place, the legs becoming adducted, with the 

oes pointing, the forearms supinated, and the elbows more or less fixed 
(see CEREBRAL DIPLEGIA). The intelligence is often affected, and the child 
is late in talking. 

Hvoemorrhages into other Viscera.—Spencer found in his Post-mortem 
examination of stillborn children heemorrhages into the lungs, liver, kidneys , 
intestines, testes &c In the lungs the most frequent site was the base, the 
appearance being that of ordinary pulmonary apoplexy, the hemorrhagic 
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portions being solid and of a black red colour on section. If the infant 
lives pneumonia may arise. Hzemorrhage taking place into the kidney may 
cause death during the first few days of life by suppression of the urine 
(Spencer). Hemorrhage into the bowels may cause obstruction. 

Cephalhzeematoma.—During birth a hemorrhage may take place from 
the vessels of the periosteum of the skull, and a collection of blood form 
between that membrane and the bone ; more rarely a hemorrhage occurs 
between the occipito-frontalis aponeurosis and the periosteum, or between 
the skull and the dura mater. The name ‘cephalheematoma externum’ is 
applied to the first two, thus : 


Cephalhzematoma externum. . { s aub-aponeutotic, 
2. Sub-periosteal. 
internum. . 3. Sub-cranial. 


9 
Meningeal hemorrhage. . . . 4. Sub-arachnoid. 


In the common form the tumour is sub-periosteal. The swelling, 
occupying a position immediately over a parietal bone, generally the right, 
is usually discovered for the first 
time a day or two after birth, when 
the swollen and distorted head of 
the infant should begin to assume 
a more natural shape. According 
to the statistics of Hennig and Hof- 
mokl, a cephalhematoma occurs 
about once in every two hundred 
births ; in one hundred and twenty- 
seven cases noted by Hennig, it 
was situated fifty-seven times over 
the right parietal bone, thirty-seven 
times over the left, twenty-one 
times over both, seven times over 
the occipital, three times over the 
frontal, and twice over the temporal 
Bone, It forms a more or less gnty ays old (toms photogph)._ Labour 
tense elastic tumour, neither hot 
nor tender, and it does not extend beyond the limits of the bone over 
which it is situated, inasmuch as the periosteum is firmly attached to the 
sutures. The scalp is not discoloured. The tumour varies in size from 
a walnut to a small orange, increases in bulk for a few days after birth, 
and then begins slowly to diminish. After it has existed for a week or 
two, a ridge of bone may generally be felt at its circumference, where 
new bone has been thrown out by the periosteum (see fig. 7c’). When the 
tumour is examined for the first time in this stage, it is apt to give the 
impression that there is a circular defect in the parietal bone, through which a 
fluid tumour is protruding. At times, especially in chronic cases, thin plates of 
bone form here and there in the periosteum forming the roof of the tumour and 
give rise to a feeling of crepitation when it is handled. In the course of a few 
weeks or a month the tumour shrinks and disappears, leaving for perhaps 
many months a more or less complete bony ridge, which marked the circum- 
ference of the tumour. The etiology of these blood-swellings is not very 
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clear, but, like other heemorrhages which take place during birth, they owe 
their production in part to asphyxia, in which there is increased tension in 
the cranial veins,.and a condition of blood which readily allows of extravasa- 
tion. From the fact that the tumour mostly occurs at the site of the caput 
succedaneum, being over the right parietal bone in nearly three-fourths of 
the cases, it would appear that pressure upon the head played an important 
part in its causation ; but, on the other hand, cases are reported in which a 
blood-swelling appeared over a parietal bone in a case of breech presen- 
tation (Runge, McNutt)... Small extravasations, the size of a pea or a 
shilling, may frequently be seen beneath the periosteum in making Zos¢- 
mortems on newly born infants. If the caput succedaneum be incised, the 
tissues immediately beneath the scalp will be found infiltrated with a jelly- 
like effusion with numerous minute hemorrhages scattered through it, and 
on examining the parietal bone numerous small hemorrhages may be seen 
beneath the periosteum, some linear in shape, corresponding with the lines 
or foramina in the bone situated near the inter-parietal suture or posterior 
fontanelle. According to Féré the edges of the foramina play an important 


Fig. 7.—Section of a Cephalhamatoma (semi-diagrammatic), Hennig. «@, Dura mater ; 
4, parietal bone ; ¢, periosteum ; c’, ossification of ditto ; d, scalp ; e, blood clot. 


part in wounding the vessels during labour, and producing a hzemorrhage, 
as they are the means of transmitting small veins from the scalp to the 
cerebral sinuses. It is important to bear in mind that not infrequently an 
effusion of blood external to the skull communicates with an effusion of 
blood between the bone and dura mater through one of these openings, and, 
further, a meningeal hemorrhage may also take place. 

The diagnosis is not generally a matter of difficulty. A blood-tumour 
beneath the periosteum is distinguished from a caput succedaneum, inasmuch 
as the latter does not fluctuate, disappears in a day or two, and extends 
beyond the limits of a parietal bone. It is distinguished from a meningocele in 
that the latter corresponds to a suture or fontanelle, pulsates, and increases 
in size when the infant cries. Very rarely a blood-swelling takes place 
between the scalp and the periosteum. In such cases the scalp is dis- 
coloured, no bony ring would be formed, and the swelling might extend 
beyond the sutures. The prognosis as far as a cephalhzematoma is con- 
cerned is favourable, but inasmuch as it is possible that it is complicated by 
meningeal or extra-dural haemorrhage the prognosis must be guarded, and 
any brain symptoms are necessarily of evil omen. 
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Lreatment.—The treatment of these blood-swellings has been much 
discussed. On the one hand, it has been urged that if the cephalhamatoma 
is subperiosteal, it should be aspirated without delay while the blood is 
fluid and before coagulation has taken place, as in this way the long delay 
during which absorption and deposition of bone are taking place is avoided. 
On the other hand, it has been pointed out that it is never possible to tell if 
the blood-swelling does not communicate with a blood extravasation within 
the skull, thus rendering surgical interference risky, and moreover that 
although absorption of the effused material may be tardy, it is both safe and 
sure, and a good result may be confidently looked forward to. The latter 
course is certainly to be recommended ; surgical interference in a newly born 
infant always has its risks: there is always the possibility of introducing 
septic organisms into the blood-swelling by aspiration, and at the most all 
that is to be gained by such a proceeding is the saving of a few weeks of time. 
We believe that all cephalhzematomata are most safely let alone, care being 
taken to protect them from injury ; small ones may be shaved and painted 
with collodion, or during sleep some spirit lotion may be kept applied. In the 
rare event of their suppurating the treatment would be that of an ordinary 
abscess—viz. evacuation of the pus and drainage, 

Hzematoma of the Sterno-mastoid.—If an attempt be made by an un- 
skilful midwife to disengage the after-coming head by pulling on the legs or 
body of the infant, there is a strong probability that injury will be done to 
the neck or other part, especially as the muscles of the semi-asphyxiated 
infant are flabby and toneless, and the blood readily oozes out of the vessels. 
Such an injury does at times take place, giving rise to a blood-tumour within 
the sheath of one of the sterno-mastoids in consequence of the tearing through 
of some of the fibres of the muscle or injury to some of its vessels. The 
swelling appears to be actually composed at first of blood and of the retracted 
torn muscle, later no doubt of plastic material resulting from the injury, and 
in some cases where a permanent thickening remains it is due to cicatrised 
tissue round the torn and retracted muscle. Thus we have seen the clavi- 
cular part of the muscle torn away from its attachment, and a swelling at the 
junction of the two bellies. It is not often that an opportunity occurs of veri- 
fying this condition fost mortem, inasmuch as no serious consequences arise 
from the accident, but the investigations of Tordeus, Spencer, and others 
make it clear that these swellings are due to local injuries at birth. In one 
of our own cases in which the infant died of diarrhcea when six months old, a 
cicatrisation of the muscle at the spot where the injury had taken place was 
found. In another case we had also the opportunity of a post-mortem. At 
least three-fourths of these cases are breech presentations ; in the remaining 
fourth, which occur in head presentations, the injury is no doubt caused by 
dragging on the head in order to disengage the shoulders and body. The 
swelling in the neck may be noticed by the mother a few days after birth, or 
it may escape observation for some weeks, or even longer. On examination 
a tumour about the size of a pigeon’s egg may be felt in the upper part of the 
right sterno-mastoid ; it is generally irregular, or perhaps elongated, in shape, 
and if not seen for some time after birth, when cicatrisation has taken place, 
itis hard and cartilaginous to the touch. The left muscle is less often injured 
than the right ; sometimes the whole length of the muscle is affected, though 
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the lesion is generally in the upper part. The tumour disappears in the 
course of a few months, but for a long time a cicatrix may be felt. There is 
no treatment required. These cases mostly occur among the poorer classes, 
who are attended in their confinements by neighbours or unskilled midwives. 
Injury to the sterno-mastoid during birth derives its importance from the 
fact that such injury is likely to be the cause of wry-neck in after-life (see © 
TORTICOLLIS). 

Occipital Heematoma.—|njury to other muscles may occur during birth, 
and we have seen in one case a ‘tumour’ in connection with the muscles at 
the back of the neck arising from injury during birth. It was a head presen- 
tation, and there was alsoa sterno-mastoid ‘tumour.’ The child was seen at 
five weeks old. Labour had been prolonged, head delivered by forceps with 
much difficulty, and subsequently severe traction was needed to extract the 
body. Twosymmetrical swellings were felt in the muscles at the back of the 
neck, evidently due to hematoma. There'was left facial paralysis and para- 
lysis of the left arm. The child was heard of two years later, and tt was said 
to have completely recovered. 

Obstetrical Paralysis, Facial.— The commonest form of paralysis seen 
after birth is a facial paralysis due to an injury of one of the facial nerves 
through pressure exerted by one of the blades of the forceps during delivery 
(see fig. 6). In rare cases facial paralysis is present when no forceps have 
been used, and in these cases it seems likely, as suggested by Ballantyne, 
that the pressure on the nerve has been caused by the promontory of the 
sacrum or ischial spine during labour. When facial paralysis is present, the 
deformity of the face is marked when the infant cries, while the eye of the 
paralysed side remains open during sleep. The paralysis usually passes off 
in a few weeks, but we have seen traces remain for four or five months in 
a case in which no forceps were employed; in a few cases cere ee the 
paralysis has been permanent. 

Congenital facial-diplegia due to a nuclear lesion has been described 
(Rainy and Fowler). The orbicularis muscles are not affected. 

Injury to Brachial Plexus.—The less common form of paralysis 
occurring during birth is that described by Duchenne as ‘obstetrical 
paralysis,’ due to an injury of one or more cords of the brachial plexus. 
The head is born, the shoulders engage the pelvis, and traction is exerted 
to disengage them ; or traction is made on the head or arm. It appears 
in some cases where no instrumental or other interference has taken place. 

The cord derived from the fifth cervical is the one most usually injured, 
or the injury affects the cord formed by the fifth and sixth ; but the damage 
is not always confined to these cords. Ina typical case the muscles para- 
lysed are : 


Infraspinatus. 
ee minor. 
Deltoid. 
Biceps. 
| Coraco-brachialis. 
Brachialis anticus. 
Supinator longus. 
m brevis. 
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The trapezius, serratus magnus, and the extensors of the fingers are not un- 
commonly affected. The arm hangs uselessly by the side and cannot be 
raised, the humerus is rotated inward and adducted, the elbow is extended 
and the wrist pronated and often flexed (see figs. 8 andg). In slighter cases 
the paralysis is less marked. In two cases reported, one by Seeligmuller, 
the other by Thorburn, the paralysis was much more extensive than usual, 
and included retraction of the eyeball and contraction of the pupil of the 
same side. The sympathetic was no doubt involved. 

The brachial plexus injury in some cases is double, and it may be 
accompanied by a sterno-mastoid laceration. 

The prognosis necessarily depends upon the nature and extent of the . 
injury, and while probably all cases improve more or less, complete 


Fig. 8.—Injury to Brachial Plexus at birth. ‘The Fig. 9.—Injury to Brachial Plexus during birth. 
arm is adducted by the pectoralis major, the Infant seven weeks old. 
elbow extended, the wrist flexed and pronated. 
The injury involved the cord formed by the fifth 
and sixth cervical nerves (Mr. W. P. Mont- 
gomery’s case). 


recovery cannot in any case be confidently predicted. As time goes on 

the muscles affected waste from degeneration of the nerves below the injury. 

Recovery of the flexors of the elbow is generally more marked than the. 
deltoid or supinators. The child may have to learn to write with his left 

hand if the right is affected. We have seen one case in which fair recovery 

took place in the muscles of the arm, while the upper part of the trapezius 

and serratus magnus remained partially paralysed. In other cases the arm 

remains paralysed, and cannot be raised at the shoulder or the elbow flexed 

so that the hand can be raised to the mouth. 

The diagnosis can hardly present any great difficulty in infants under 
six months old; in older children it is possible to mistake a birth injury to 
the brachial plexus for an anterior polio-myelitis of the upper arm type (Erb) 
The history would materially aid in the diagnosis. 
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In the treatment of these cases it must be borne in mind that one or more 
of the cords of the brachial plexus has been injured, with an accompanying 
local heemorrhage ; and therefore, the more at rest the arm can be kept for 
‘the first few weeks the better. It seems doubtful if any shampooing or 
galvanising of the muscles can at first do much good. The treatment must 
be rather that of a fractured bone—rest at first, and afterwards more or less 
active movement to exercise the muscles,.and prevent stiffness. The arm 
should be carefully wrapped up in cotton-wool, flexed and supported by being 
fixed to the side, care being taken to prevent undue disturbance during the 
daily bath, and not to allow it to hang down and drag on its connections with 
the trunk. It must be borne in mind that the circulation of blood will be 
sluggish, and easily obstructed by tight bandaging. At the end of three 
weeks, when there is reason to believe that absorption of the effused blood 
has taken place, movements of the arm may be begun, in order to give the 
muscles some exercise and to call forth the voluntary efforts of the child. 
Galvanism and shampooing the muscles, with stimulant applications to the 
skin, must be persevered with as long as any improvement takes place. If 
the progress of the case is unsatisfactory after two or three months, it is 
probably wiser to attempt to deal with the injured nerves on the lines .of 
the operation employed for rupture of the brachial plexus in later life. The 
cords of the plexus should be exposed in the posterior triangle of the neck, 
and freed from fibrous adhesions. If it is then found that an actual 
rupture has taken place, the ends of the injured cords should be refreshed 
and united by sutures. This is not always possible ; and in cases where the 
nerve roots are torn away close to the intervertebral foramina or actually- 
detached from the spinal cord, there is little or no prospect of improvement 
by operation. In favourable cases highly satisfactory results have been 
obtained. . 

Icterus Neonatorum.—lInfants often suffer from a more or less pro- 
nounced jaundice which comes on a day or two after birth. It has been 
estimated by Continental writers that this occurs in from 60 to 80 per cent. 
of the total births ; but these observations have been mostly made in lying-in 
hospitals, where it appears to occur much oftener than in private practice, 
though there is little doubt that on account of the slightness of the yellow 
coloration of the skin,* and the frequent-absence of discoloration of the 
sclerotic, it may easily be overlooked. Jaundice may arise from or be - 
symptomatic of various fee Nas conditions, the principal during the first 
week of life being the following : 1. The common form in which no disease 
is apparent—icterus neonatorum. 2. Jaundice accompanying a condition of 
septicemia or pyeemia ; in acute fatty degeneration of the newly born; in 
Winckel’s disease. _ 3. Jaundice due to congenital stricture, or obliteration of 
the common or hepatic duct, or to syphilitic a ne The common 
form to which the name of ‘icterus neonatorum’ is generally applied differs 
from the other forms in not being accompanied by any serious symptoms, 
and in passing off in a few days or a week. In these cases the yellow colora- 
tion of the skin makes its appearance on the second day, less often the third, 
rarely either before the second or after the third, and lasts, according to its 
intensity, from two or threé days to a week. The vellowness is first noted . 
on the face, around the mouth and chest, then on the abdomen, later on the . 
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limbs ; it may be easily overlooked, unless pressure is made by the finger 
onthe skin. In mild cases the sclerotics remain unaffected, and the urine 
does not stain the linen ; this is the more noteworthy, as in the jaundice of 
adults the sclerotics are affected before the skin is tinged ; and pigment is 
very early present in the urine; probably the vascularity and transparency 
of the infant’s skin account for the difference. When the jaundice in the 
infant is more intense, the sclerotics become tinged ; the urine stains 
the diapers, and bile pigment may be detected. The stools are unchanged 
and contain the usual quantity of bile. In cases which die when suffering 
from this form of jaundice, the internal organs are found stained yellow, 
especially in the cartilages, the brain, and in a lesser degree the abdominal 
viscera. The majority of infants who are jaundiced appear in perfect health; 
it has, however, been asserted by Hofmeier that infants with icterus do not 
flourish as well as other infants, that their loss of weight during the first 
week is greater than that of healthy infants, and that a higher percentage of 
urea and uric acid appears in the urine. The cause of this form of jaundice 
is uncertain ; it is much more frequent in lying-in hospitals than in private 
practice, and in premature weakly infants with partially expanded lungs than 
in full-time and healthy infants. There have been many hypotheses con- 
cerning its cause, but none of them are entirely satisfactory. One of the 
most plausible explanations has been suggested by Quincke; he attributes 
the jaundice to the ductus venosus remaining patent, thus allowing some of 
the portal blood (which contains bile pigments) to pass into the general 
circulation, instead of all of it being submitted to the action of the liver. 
Virchow and others believe it to be a hematogenous jaundice, the bile pig- 
ment originating*in a destruction of blood corpuscles which it is supposed 
‘takes place shortly after birth. 

_ While this form of jaundice is fer se a symptom of little importance, and 
in the vast majority of cases the infants do well, it is well to remember that 
occasionally cases occur which are jaundiced shortly after birth, and which 
die about the ninth or tenth day without any definite disease being discover- 
able. These cases sometimes occur in the same family, as in the following 
remarkable instances: the father and mother were both healthy and in 
comfortable circumstances, there was no history of syphilis, the first and 
second children were never jaundiced, and are at present alive and well ; the 
third, fourth, fifth, and sixth children became jaundiced on the second or 
third day, and died on the ninth or eleventh day. In all, the skin and con- 
junctivee were jaundiced, the urine contained bile pigment, the stools were 
normal. The fifth child was seen with Mr. G. H. Pinder, their medical 
attendant, when five days old; it seemed a perfectly healthy infant, except 
that it was jaundiced. The infant became weaker and drowsy, and died 
comatose on the ninth day. A partial Jost-mortem-only was obtained ; the 
abdominal viscera were bile-stained ; the ductus venosus was only partially 
closed; there was nothing abnormal about the bile-ducts. What is the 
nature of these and similar cases it is at presént impossible to say. Wehave 
seen several other similar cases, where infants have become jaundiced 
shortly after birth and died in a few days without any apparent explanation. 
The diagnosis between icterus neonatorum and the jaundice which accom- 
panies septicaemia does not present much difficulty, for in the latter case 
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there would be some suppuration or phlebitis of the umbilical cord or ecchy-- 
mosis and various hemorrhages. In acute fatty degeneration and Winckel’s 
disease there are usually cyanosis, purpuric spots, and hemorrhages. In 
jaundice from obstruction of the ducts, the jaundice is intense and bile is 
absent from the stools. Nothing much can be said about the treatment of 
infantile jaundice, which consists rather in attending carefully to the general 
health of the infant than in the administration of any special drug. Small 
doses of hyd. c. cret. may be given for its laxative effect, and to relieve any 
tendency to mechanical congestion of the liver. 

Heemorrhagic Diathesis. Hzemophilia Neonatorum.— [t not infre- 
quently happens that within a few days of birth the infant exhibits a tendency 
to bleed. There may be hemorrhages from the nose, stomach, bowels, 
or kidneys, and petechize and ecchymosis may make their appearance on the 
skin. Oozing of blood, which is perhaps difficult to arrest, may take place 
from the navel on the separation of the cord. This tendency to bleed is no 
doubt to be looked upon as rather a symptom than a disease or the result of 
disease. It cannot be said that our knowledge is very exact regarding the 
conditions which give rise to the hemorrhagic diathesis in infants, but in a 
large majority of cases at least the infant is either syphilitic or suffers from 
septicaemia or from both conditions. The poisons generated by the syphilitic 
or septic infection appear to cause such changes in the blood as give rise 
to bleeding on the slightest injury. In some of the cases in which there was 
no evidence of syphilis during life, the evidence has been forthcoming at the 
post-mortem, and, moreover, syphilis is not disproved by no lesions being 
discovered in an infant a few days old. 

In seven cases recorded by Fischl! in which hemorrhages took place 
shortly after birth from the mucous membranes or into the skin, there was 
evidence of syphilis ; there being characteristic rashes on the skin, enlarge- 
ment of the spleen, and interstitial hepatitis. In one of the author’s cases, 
however, the only evidence of syphilis was the enlargement of the spleen 
and an interstitial hepatitis. A careful microscopical examination of the 
minute blood-vessels was made in these cases, with the result that they were 
found normal, so that the bleeding could not be attributed to arteritis. 

In three cases of haemophilia in infants recently investigated by H. 
Neumann ?® pyogenic organisms were found, and the author inclines to the 
belief that the entrance of the septic organisms into the system either before 
or during the act of birth had much to do with the hamorrhagic state. In 
the first case the infant, which was illegitimate, suffered from jaundice, petechize 
on the skin, melazena, and hematemesis ; it died on the fifteenth day. The 
autopsy showed there had been capillary bleeding from the mucous mem- 
brane of the alimentary canal, enlargement of the spleen, and interstitial 
hepatitis (syphilitic). A bacteriological examination of the blood showed the 
presence of the Aacillus pyocyaneus B. In a second case, undoubtedly 
syphilitic (snuffles and rash), which suffered from bleeding from the nose and 
mouth, and which died when seven weeks old, a bacteriological examination 
showed the presence of pus cocci, namely, Staphylococcus pyogenes aureus 
and albus and also Streptococcus pyogenes. In a third case, in which the 
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- mother suffered from syphilitic ulceration of the labia, the infant suffered 


from jaundice and various hemorrhages, and died on the ninth day. Both 
bacilli and cocci (Bacillus pyocyan. B and Staphyloc. pyog. aureus) were 
found in the blood. It is not easy to say in the present state of our know- 
ledge whether the bacilli and cocci found were accidentally present, or 
whether they were directly or indirectly the cause of the blood change which 
gave rise to the blood extravasations. The bacilli may enter the foetal tissues 
before birth through the placental circulation or be inoculated at the time of 
birth or afterwards through the navel. 

Acute Fatty Degeneration of the Newly Born.—Buhl, in 1861, de- 
scribed the symptoms and morbid anatomy of a rare disease, occurring in 
newly born infants, to which he gave the name of acute fatty degeneration. 
His observations have since been confirmed by Hecker, Furstenburg, Roloff, 
and Runge, though it cannot be said that this condinen is sufficiently well 
known for it to take its place as a well-defined and definite disease. The 
infants suffering from it are generally born in a condition of asphyxia with- 
out obvious cause, and some die asphyxiated. If they survive, they usually 
suffer from more or less cyanosis, with hemorrhage from the bowels, 
stomach, or from the navel on the separation of the cord. There is often 
jaundice, and blood extravasations take place beneath the skin, conjunctiva 
or mucous membrane of the mouth; there may be general cedema; death 
usually takes place within two weeks. At the fost-mortem minute hemor- 
rhages are found in the various internal organs, which are sometimes infil- 
trated with blood ; the tissues are bile-stained. On microscopical examina- 
tion of the tissues of the heart, liver, kidneys, &c., they are found to be ina 
condition of fatty degeneration. The nature of the disease is quite unknown. 
It is interesting to note that a similar condition has been observed in newly 


born pigs and other domesticated animals. 


Winckel’s Disease.—A disease somewhat similar to the last has been 
described as occurring in an epidemic form by Winckel, and is characterised 
by cyanosis, jaundice, and hemoglobinuria. This epidemic occurred in the 
Foundling Hospital at Dresden in 1879, when twenty-three infants were 
affected in the course of a month. The symptoms noted were first of all a 
bluish tinge on the skin of the face, body, and limbs, with a more or less 
icteric tint ; in some cases there were vomiting and diarrhcea. The urine 
was of a light brown colour, with a sediment consisting of epithelium and 
casts ; the blood contained an excess of white corpuscles and many granular 
bodies. The symptoms usually began on the fourth day after birth, death 
occurring in one case in nine hours, though the average duration of the 
disease was about two days. ‘The sections showed a yellow staining of the 
skin and internal organs. The spleen was large and hard and dark red ; 
the kidneys were usually dark brown in colour, the microscopic examination 
showing their tubules to be filled with granular pigment. There were puncti- 
form hemorrhages on the surface of the various internal organs, and fatty 
degeneration of the liver and heart. 

Melzena Neonatorum. Gastro-intestinal Heemorrhage.— The vomit- 
ing of blood, or its passage per anum, is not an uncommon occurrence in 
the newly Roce The most common cause, especially of hzematemesis, is 
the swallowing of blood oozing from a ericken nipple, which the infant sucks, 
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or from some wound in the infant’s mouth or nose. Large quantities of — 
blood may be swallowed in this way, and vomited in a more or less altered 
condition, or passed as blackish masses with the faeces. A haemorrhage 
may have taken place into the bowel during labour and the blood passed 
in the stools. A m@ch more serious condition exists when the source of 
the bleeding is a small ulcer or ulcers in the stomach or duodenum, which 
may open a large vessel and cause fatal haemorrhage, as in a case recorded 
‘by Goodhart and another by Sawtell. Neumann has recorded a somewhat 
similar case in an infant born of healthy parents, which died on the third 
day from birth, after vomiting blood. Atthe fost-mortem an ulcer was found 
in the duodenum, In the majority of cases the bleeding appears to be 
capillary, due to a tendency to hemophilia, which has been described 
(p. 30). The haemorrhage in most instances comes on in the first twenty- 
four hours ; if the amount of blood lost is large, the infant quickly becomes 
pallid, the skin cold, the fontanelles depressed, and convulsions probably 
follow. Death usually takes place within twenty-four hours of the com- 
mencement of the symptoms ; if the infant survives this period and no fresh 
attack comes on, there is reason to believe there is no lesion of the stomach 
or duodenum, and there is good hope that the infant may survive. The 
treatment would naturally depend upon the diagnosis as to the cause. 
Small doses of ergotine (quarter grain to half grain), in syrup, by the mouth 
or subcutaneously, would be the most likely to be of service. In any case 
of passage of blood per rectum in an infant, the possibility of an invagina- 
tion of the intestine must be borne in mind. 

Heemorrhage from the Genital Organs.—It sometimes happens that 
there is a small oozing of blood from the vagina during the first few days 
succeeding birth, sufficient to stain the napkins. The blood may often be 
seen oozing from the vagina, while no lesion of any kind can be detected. 
The discharge lasts for a few days only, generally from two to five, the health 
of the infant does not suffer, and recovery seems always to take place. 
Cullingworth has collected thirty-two such cases, two of which came under 
his own observation. He agrees with Cameron in believing that the bleed- 
ing is due to a congestion of the pelvic veins, the result of the cessation of the 
circulation in the umbilical arteries when the cord is tied. As already stated, 
there is sometimes a coincident discharge of blood from the rectum, due 
apparently to the same cause (see above). It must not be forgotten that 
cases of precocious menstruation may occur, commencing shortly after 
birth, and continuing monthly afterwards. 

Diseases of the Navel. Separation of the Cord.— Under ordinary 
circumstances the umbilical cord shrivels up and drops off at a period after 
birth varying from the first to the fifth day, thin small cords drying up and 
separating earlier than large soft ones (Bouchut) ; the cicatrix is not usually 
dry and firm until the tenth or twelfth day. 

Umbilical Polypus.—Occasionally, after the cord has separated, a small 
red prominent projection is left with a moist surface ; this ‘polypus’ is the 
result in most cases of incomplete withering of the cord, at other times the 
outgrowth is rather of the nature of a simple granulation polypus from 
irritation, the so-called ‘fungus of the navel.’ The projection, when small, 
is often hidden by the overhanging skin of the part, and may remain for 
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weeks or months, giving rise to slight discharge from the scar and perhaps 
excoriation of the skin around. In another class of cases, such as one sent 
to us by Dr. Serra, of Eccles, the proximal part of the cord instead of 
shrivelling up remained as a red vascular projection some three inches long. 
On examining this child some five or six weeks after birth, there was a red 
fleshy prominence then about 14 inch long projecting from the navel ; it 
was about as thick as a cedar-pencil, and its surface appeared to be a 
mucous membrane except at one spot where a patch of delicate cuticle was 
found. The apex of the protrusion was perforated by an orifice which 
readily admitted an ordinary probe, and the instrument could be passed 
downwards in the middle line and swept round on each side for some 
three inches; it could only be passed upwards for about half an inch. 
A thin watery mucus in small quantities was discharged, but no faeces 
or urine. Subsequently faecal matter escaped from the orifice. The pro- 
truded mass was ligatured and removed with a good result. This condition 
is due no doubt to persistence of the 
vitelline duct in the proximal part 
of the cord and its conversion into 
intestine ; it communicates with the 
ileum by means of Meckel’s diverti- 
culum. After the distal part of the 
cord has become detached the end 
cicatrises, and a prolapse takes place 
of the whole thickness of the tube; 
hence in the section in fig. 10 two 
layers of mucous membrane with an Fig. 10.—Section of Ileo-Umbilical Diverticulum. 


intervening muscular and fibro-cellular @, central canal continuous with Meckel’s diver- 


ticulum lined with villi; 4, remains of villi 
layer are seen. Such cases are not of the everted portion of mucous membrane ; 


rare ; we have met with several, in eye tubular glands; d@, remains of muscular 

: . 3 coats ; é, section of blood-vessels (x 4). The 
which the ‘protrusion’ was not so muscularis mucosz layers are also seen. 
large as in the above case, but from 
which there was a thin biliary discharge. A section after excision showed 
traces of muscular fibres and columnar epithelial cells. We have seen 
a similar case in a child six years old, but the parents declined any 
interference. 

Another form of umbilical fistula is that due to persistence of the urachus. 
In such cases, sometimes called navel urachus fistulee, urine escapes 
externally at the umbilicus. Sir T. Smith, Mr. Bryant, Mr. T. Paget and 
others have described instances of this deformity, and we have seen several 
such cases. It may sometimes be cured by ligature. An imperfect obliter- 
ation of the urachus may also give rise to the formation of a cyst in the 
middle line of the abdomen below the umbilicus. 

The ¢reatment of these affections is often very simple : for the larger ones 
a ligature should be applied tightly round the base, and the mass cut short 
off ; the smaller ones may be snipped off with scissors or rubbed down with 
nitrate of silver, or dusted over for a few days with powdered nitrate of lead, 
which we have found an effectual remedy. Where a patent urachus gives 
rise to cyst formation it may be necessary to lay open and pack the cavity 
or even to dissect out the cyst wall, and if there is leakage from the bladder 
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along the fistulous track it is necessary to divide and close the passage at 
the apex of the bladder. It must be remembered that there is considerable 
variation physiologically in the process of separation of the cord ; in weakly 
children it falls off later and the raw surface is slower in healing. Where 
the cord stump is projecting it is liable to be irritated by friction and its 
healing is slow: this is the condition described as excoriation. When a 
sort of ‘mucous surface’ remains and goes on discharging, the so-called 
Blennorrhagia exists, while the presence of a thick consistent film on the 
surface of the sore has been described as croupous or diphtheritic exuda- 
tion ; in some instances it is probable that a true diphtheritic membrane 
is formed. Where there is any spreading ulceration after separation of the 
cord, infective influences should be looked for; the mischief may spread 
superficially or it may tend inwards and involve the peritoneum. A mere 
superficial excoriation of the skin analogous to intertrigo elsewhere is often 
seen in older children as a result of dirt and neglect. It is readily cured by 
the application of boric powder. 

Simple ulceration is never fatal unless it extends deeply ; it should be 
treated by some simple antiseptic powder or ointment, such as boric acid 
or iodoform. 

Umbilical Infections.— Under this term we may include omphalitis, 
gangrene, erysipelas neonatorum, thrombo-phlebitis, and arteritis, all being 
due to an infection by streptococci through the umbilical wound. Fortu- 
nately such conditions are rare in this country, though in times not long 
past they were common enough in the ‘lying-in’ hospitals on the Continent. 
The prognosis in all such affections is very serious, as newly-born infants, 
especially if premature, bear sepsis very badly, and the treatment is rather 
preventive than aught else. The greatest care should of course be taken 
in the matter of cleanliness, and aseptic treatment of the cord is essential. 
In erysipelas of the newly born, as Ballantyne points out, the first signs of 
redness are often to be seen near the symphysis pubis and not round the 
umbilicus, as the infection often travels along the hypogastric arteries. The 
redness may spread to the scrotum, gluteal regions, and thighs. The skin 
is red and shiny, perhaps brawny or cedematous ; there is usually high fever, 
quick collapse, drowsiness and death. There may be nothing abnormal to 
be seen about the umbilical wound, though it is clear the infection has 
entered at this spot. In other cases the navel itself is surrounded by a zone 
of redness, and later this may spread over the abdomen. Local abscesses 
or widespread suppuration may form in the subcutaneous tissues. The cord 
may become gangrenous, or phlebitis may take place, with intense jaundice, 
and possibly peritonitis or pneumonia. 

The umbilical wound is not the only avenue of infection ; the conjunctival 
mucous membrane or the mouth may become infected, and secondarily the 
lungs and alimentary canal. There is often a co-existing diarrhoea, wasting, 
and later death from exhaustion. In milder cases boils form in the sub- 
cutaneous tissues, and perhaps after a doubtful struggle recovery takes place. 

Dermatitis WNeonatorum. Ritter’s Disease.— Possibly different 
diseases are included under these terms. . There is, however, a form of 
dermatitis seen not infrequently in the newly born in which the prominent 
symptoms are an erythema followed by free desquamation, There is usually 
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rapid wasting, and death from inanition. The disease has undoubtedly 
been confused with congenital syphilis, in consequence of the rash and the 
desquamation and wasting. Probably it is a form of septic infection, and 
has nothing to do with syphilis. We are inclined to think that some of the 
cases described as infantile syphilis in the third generation have in reality 
been cases of Ritter’s disease. The erythema appears at times to spread 
from the ‘napkin area,’ involving most of the skin, and is often well marked 
on the face and around the mouth ; and as there is perhaps some nasal dis- 
charge, the infant’s appearance may closely simulate that of syphilis. We 
have seen infants suffering from dermatitis when syphilis could certainly be 
excluded. 

Umbilical Hemorrhage is to be looked upon as a symptom rather than 
a disease in itself; it is met with in the shape of bleeding from the umbilical 
vessels themselves, and as a general oozing from the raw navel surface. 

Bleeding from the vessels may occur from slipping or imperfect tying of 
the ligature round the cord ; as, for instance, when a thin ligature cuts into 
the vessels. Bleeding, of course, by no means necessarily follows slipping 
of the ligature, or even failure to tie the cord at all. The aspirating action 
of breathing prevents any hemorrhage in most instances, and this is supple- 
mented by the contraction of the vessels after birth. 

Asphyxia may, however, produce some escape of blood as the vascular 
pressure rises in slight degrees of suffocation ; in other instances deficient 
muscular contraction appears to be the cause, hence bleeding is most common 
in premature children who have been asphyxiated or whose lung's have not ex- 
panded. If it arises from imperfect muscular contraction it May occur some 
hours after birth (Hoffmann). As the vessels begin to contract at the cord, 
and the obliteration extends towards the hypogastrium, there is more risk of 
bleeding if the cord is cut very short. So, too, drying up of the cord tends 
to obliterate the vessels, while gangrene and swelling tend to prevent their 
closure. Bleeding may also occur later from rough handling of the navel 
and separation of the scab. All danger from this form of hemorrhage may 
be prevented by tying the cord firmly with a broad ligature not too near the 
abdominal wall; should bleeding occur, pressure or the application of 
astringent powders, a fresh ligature or acupressure will arrest it, 

Idiopathic, or spontaneous bleeding so called, is a very rare occurrence, 
and its etiology is obscure. Grandidier collected twenty-two cases from 
various sources. The bleeding usually occurs about the fifth day, just after 
or more rarely before the cord comes away, the blood trickles from the 
surface of the umbilicus, and not from any distinct vessel; the oozing may 
be continuous or intermittent. The subjects of the affection are generally 


healthy full-time children: there is often, however, slight icterus ee other 
cases there is some intestinal disturbance, vomiting, colic, &c., with deep 
icterus, cyanosis, and drowsiness before the bleeding occurs; in any case 
these symptoms appear soon afterwards. Bleeding not seldom comes on 
from the stomach or intestines, or there may be general purpura, and some- 
times there is cedema of the hands and feet together with the umbilical] 
hemorrhage. 

The great difficulty or impossibility of stopping the flow is characteristic 
of the condition. Most of the cases die. before the second week; the 
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mortality is put down as 83 per cent. The infant usually dies comatose, less 
often in convulsions. 

Umbilical haemorrhage is a symptom of several diseases ; probably in some 
cases, as we have already pointed out, it is due to hemophilia or syphilis. 
Privation, drink, and other depressing causes acting upon the mother are 
also assigned as reasons for it. Septiceemia and ‘fatty degeneration of the 
newly born’ are causes that have been established by fost-mortem evidence. 
The blood in these children does not clot readily. It is said to be a com- 
moner disease in America than elsewhere. 

Pressure by various means, such as pads, filling the navel with plaster ot 
Paris, underpinning, &c., may be tried as means of treatment with some hope 
of success; caustics and astringents, such as perchloride of iron, do not 
appear to be of much use; the actual cautery has succeeded. The local 
application and internal administration of solution of adrenalin chloride 
(mij —v of 1 in 1,000 solution) would be well worth trying in such a case. 
Idiopathic bleeding is very rarely met with. Fiirth has, however, collected 
records of some cases ;! it is sometimes epidemic. Weiss had 31 cases out 
of 742 children in one year at Prague.” 

For other morbid conditions of the umbilicus, see ‘Deformities of the 
Umbilicus’ A more detailed account of diseases of the umbilicus will be 
found in former editions of this book; they have been omitted here on 
consideration of their rarity, and for reasons of space. 

Tetanus Nascentium.—This disease is almost unknown in this country 
at the present day, although in past times, when less attention was paid to 
general hygiene in lying-in hospitals, it was common, and sometimes was 
the largest factor in infant mortality ; it was also frequent at one time among 
the negro population in America. ‘The disease is identical with the wound 
tetanus of adults, and is caused by inoculation of the navel with the tetanus 
bacillus. This bacillus, as shown by Nicolaier, is constantly present in the 
superficial layers of the earth, and it gains entrance to the infant’s body by 
dirty dressings applied to the navel. The bacillus multiplies in the neigh- 
bourhood of the navel, and a strychnine-like poison is absorbed, which 
gives rise to the muscular spasms. The bacilli may be detected in the pus 
of the navel wound, and if the pus be injected into mice they die with 
tetanic symptoms. (Rosenbach, Peiper.) Tetanus (‘ nine-day fits’) usually 
appears in the first two weeks of life, most commonly from the third to 
the tenth day, the limits, according to West, being from the fifteenth hour 
to the fifteenth day. The symptoms are usually acute, the earliest being 
inability to suck from spasm of the facial and jaw muscles (trismus) ; general 
contractions, however, soon occur, the spasms are continuous, but increase 
in violence at intervals ; in most cases there is no complete relaxation. The 
child often utters a peculiar whining cry, and there is well-marked risus 
sardonicus ; the maximum rigidity is generally reached in twelve hours, and 
the child dies in a fit or becomes comatose. 

The spasms are increased by any exposure to cold and by noise ; emacia- 
tion is very rapid, and there is often jaundice. Death usually occurs in one 


1 Arch, f. Kinderh. Band v. p. 305. 


2 For further details, v7de a paper by Dr, Francis Minot in the American Journ. of 
Med. Sci, Oct. 1852. 
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or two days : in rare cases the disease is chronic. Hartigan says the chronic 
form begins with dysentery and coldness and pallor of the skin ; hence it has 
been called ‘white lockjaw.’ It is attended by wasting and twitchings, and 
was described by Marion Sims as ‘ Trismoid” Unlike the acute form, which 
always occurs within the first month of life, the chronic variety may appear 
at any time within six months, and may be a sequel of the acute. The 
disease is readily recognised by the spasms and general rigidity. 

The preventive treatment consists in the most rigid cleanliness in dress- 
ing the navel and the removal of insanitary conditions. Opium, chloral, 
bromide of potassium, cannabis indica, belladonna, and other drugs have 
been occasionally successful ; warm baths sometimes relieve the spasms, and 
spinal icebags are worth a trial ; anzesthetics, such as ether and chloroform, 
are useful to relieve pain and allow the child to be fed, but none of these 
remedies have given any constant good result. Further details of the disease 
and references will be found in the works of Bouchut, Meigs and Pepper, 
Peiper,! Baginsky. 

Sclerema Neonatorum.— This rare disease is practically unknown outside 
foundling asylums and lying-in institutions, and is by no means common 
under any circumstances. The chief characteristics of the disease consist 
in an induration of the skin and subcutaneous tissues, and marked wasting, 
with an abnormally low temperature. The infants at birth may present 
no abnormality, and in some cases at least are plump and healthy-looking ; 
within a few days of their birth they begin to waste, the temperature 
becomes abnormally low, 83° to 86° F. in the rectum, and the integuments 
become hard and rigid; the change usually begins in the lower extremities 
and spreads upwards, and involves the trunk, upper extremities, and face. 
In typical instances the skin is of a dirty yellow colour, its surface is hard 
and does not pit, and it cannot be raised from the subcutaneous tissues. The 
surface of the body has a cold feel almost like stone. In somedescribed cases 
the rigidity of skin has been so great that the infant could be lifted by the 
head and heels likea rigid body. On account of the rigidity of the skin of the 
face, sucking is performed with difficulty, and the infant has to be fed with a 
spoon. The prognosis is bad, as such infants almost invariably die in a few 
days. Ina typical case investigated by Dr. W. P. N orthrup, of New York, 
the microscopical examination of the skin showed nothing abnormal. Ina 
case of Dr. J. W. Ballantyne’s there was an increase in the number and size 
of the connective-tissue bundles and an atrophy of the adipose tissue. 
Langer attributes the rigidity of the integuments to solidification of the fatty 
tissues, in consequence of the abnormally low temperature. In one case, 
however, reported by Dr. A. G. Barrs, which he believes to have been of 
this nature, the infant, which was a month old when seen by him, made a 
good recovery. In this case the skin over the buttocks and thighs was hard 
and rigid, and could not be raised from the deeper tissues. But it appears 
to have been red and shiny, and without the cold feel so typical of the 
ordinary cases of sclerema. We have seen a similar case in a girl two weeks 
old, in which the tissues of the back of the trunk, arms, and legs were much 
indurated, red, and shiny. They were too hard to pit with the fin ger. We 

1 Deutsches Archiv fiir klinische Medicin, Bd. xlvii. H. t u. 2. 
2 Berliner klinische Wochenschrift, No. 7, 1891. 
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think that this case, as also Dr. Barrs’s, were not identical in nature with 
those described as sclerema. Cases such as the above of a local induration 
of the subcutaneous tissues are not very uncommon in the out-patient room. 
They occur in apparently healthy infants, and mostly appear to affect the 
skin of the back, buttocks and backs of the thighs. The skin when palpated 
feels hard and brawny and is fixed to the indurated subcutaneous tissues. 
The indurated part is sharply differentiated at its edge from the healthy skin. 
Such cases gradually get well in the course of some months. 

dema Neonatorum.—Weakly, especially premature, infants are apt to 
be cedematous at birth, or become so soon after. An cedematous condition 
of the skin and subcutaneous tissues differs from sclerema in that the former 
readily pits beneath the finger, and the skin is more or less smooth and 
shiny. It is obvious that cedema may be present in many different condi- 
tions, and it does not in itself constitute a disease. We have seen one case 
of congenital nephritis in which there was general cedema during the first 
week. 

Gonorrheal Ophthalmia.—Though hardly within the scope of this work, 
mention ought perhaps to be made of the danger to the infant of infection 
by gonorrhceal discharges from its mother at birth or shortly after. The 
most common affection is that of the eyes, in which a virulent purulent 
ophthalmia is produced. The inflammation rapidly spreads to the eyelids, 
and involves the cornea, speedily causing opacity, and, if allowed to run its 
course unchecked, ending in perforation of the cornea, with escape of the 
contents of the globe and complete shrinking of the eyeball. Many cases 
of total blindness in children are due to this cause. In any case where there 
is a suspicion of vaginal discharge from the mother, an antiseptic douche 
should be carefully used before the birth of the child, and immediately after 
it is born the child’s eyes should be examined and carefully washed out 
with a solution of perchloride of mercury (14,000), followed by a douche of 
boric acid lotion. At the least sign of any inflammation the eyes should be 
washed with a solution of sulphate of zinc (2 grains-3j), and unless the 
mischief is at once checked a solution of nitrate of silver (10 grains~3j) should 
be employed once a day, washing out again with a solution of salt directly 
after to prevent too powerful action of the silver. The eyes should be bathed 
every hour day and night with a lotion of boric acid, and the silver repeated 
if necessary. It is only by such means that the eyes can be saved in severe 
cases. The utmost care must of course be taken to use all applications 
thoroughly and get rid of every particle of discharge, as well as to avoid 
subsequent reinfection. For infantile gonorrhceal rheumatism vide chapter 
on ‘ Diseases of the Joints.’ 
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Newly-Born Infants.—One of the first cares of the nurse after the 
navel has been attended to, should be to direct her attention to the infant’s 
eyes, carefully wiping away, by means of a soft rag, any mucus or vaginal 
discharge which may adhere, and thoroughly cleansing the eyelids with warm 
water. This is a matter of much importance and should never be neglected, 
for if conjunctivitis or a purulent ophthalmia be set up, much trouble may 
ensue and some time elapse before a healthy state is again attained, and 
the risk of corneal opacities and consequent loss of sight is by no means 
small. The temperature of the room in which mother and infant are should 
be maintained, at least in winter, at 65°, and means be taken to ventilate it 
thoroughly without producing draughts. 

In giving the infant its first bath—necessary on account of the slimy 
whitish secretion with which the infant is covered—care should be taken 
that it is done before a good fire, and that the water of the bath is not too 
hot ; the temperature should not exceed 100° F., for the infant’s skin is 
tender and easily damaged by prolonged contact with warm water. The 
surface of the infant is well cleansed with flannel and soap while on the nurse’s 
lap ; it is then bathed, all soap being removed in the bath. This cleansing 
operation is repeated daily, the genital organs and buttocks requiring 
especial care, on account of their becoming fouled by contact with soiled 
diapers ; intertrigo and erythematous eruptions are likely to arise if the 
greatest cleanliness is not practised. Some infants’ skins are far more 
tender than others and liable to eczema, and require constant care to avoid 
irritation. Care should be taken in the selection of a soap which is free 
from excess of alkali, such as the best class of pure Castile soaps, all excess 
being removed in the bath. The skin should be carefully dried with a soft 
towel, and some fine dusting powder applied to the folds of the groin and 
buttocks. This may consist of finely powdered maize or oatmeal mixed 
with 2 per cent. of salicylic acid, 5 per cent. of boric acid or thymol, to 
prevent any tendency to decomposition. Pure boric acid, as in the ‘ Sanitary 
rose powder,’ answers very well, and as it is soluble in water is easily 
removed by washing. The diapers should be of a soft and absorbent 
material ; at least a dozen should be provided for use during the twenty-four 
hours. They are usually made of ‘swansdown’ or ‘ Turkey towelling,’ but by 
far the best material is ‘Gamgee,’ or ‘Robinson’ tissue, a piece being cut 
in a triangular shape, and the edges run. These are more absorbent than 
the ordinary napkin, and can be burnt when soiled. They can be obtained 

ready-made under the name of ‘ knapkinettes.’ ! 


1 Southall, Barclay & Co. 
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During the first week a flannel binder is necessary to keep the dressings 
in position, but afterwards binders are best avoided ; at least, nothing tight 
should be applied round the abdomen which would cause discomfort to the 
child by compressing the abdominal viscera. A knitted Shetland-wool belt 
is much preferable to the ordinary strip of flannel which is stitched or 
pinned. The cord may be dressed with a pad of wood-wool wadding or 
Gamgee tissue. 

It is hardly needful to say that a cot should be provided for the infant 
with a firm mattress protected by a waterproof covering, and under no 
circumstances whatever should the infant be allowed to sleep in bed with its 
parents or nurse ; fatal accidents through suffocation of the infant beneath 
the bedclothes are constantly, occurring in consequence of the mother falling 
asleep with her infant in bed with her. 

Clothing.—All the clothing should be loose, and as far as possible con- 
sist of flannel or knitted woollen material, so aernved that the infant can 
be readily dressed and undressed. The common tendency is to load the 
chest and body with too great an amount of clothes and to leave the arms 
and legs too much exposed. For the latter, long loosely fitting woollen 
drawers coming to the waist should be used, carefully protected by the 
diapers from being wetted.! 

Infant Feeding at the Breast.—The natural food of an infant is the 
milk from the breast of its mother, no kind of food being thought of for the 
first eight or nine months of its life. The mother’s health may of course 
sooner or later interfere with the performance of this duty to her infant, but 
it is of great importance that a trial should be made if for only a few weeks 
for to undertake the artificial feeding of an infant from the first is to expose 
it to serious risk. 

The infant should be put to the breast a few hours after birth, when the 
mother has somewhat recovered from the pains and fatigue of labour, and 
has had some sleep. It is of much importance that both mother and infant 
should get as much rest at night as possible, and if the infant frequently 
wakes crying, every means should be taken to hush it off to sleep again, and 
for this a little sweetened water or barley water may be used. It is not un- 
likely that for the first day or two, especially in primiparee, the supply of 
milk will be scanty and the infant will hardly get its full supply ; but this is 
a matter of little importance, and it is well not to overload the stomach at 
first, but to give it an opportunity of gradually accustoming itself to its new 
function. 

On the other hand, some recent writers (McLane, Holt) have shown that 
thirst and starvation give rise. to a febrile condition to which the term of 
Inanition Fever has been given. In some cases at least where the infant 
has sucked at a dry breast and has had no artificial food or fluid, or an insuffi- 
cient quantity, the temperature rises to 102-104° on the third day, less often 
on the second. ‘The infant is restless, its lips and skin are parched. All the 
symptoms are quickly relieved by its taking freely of breast milk, or, failing 
this, water or artificial food. A temperature of 106° has been observed. 

From the very first it is of importance to accustom both infant and 


1 See Health in the Nursery (Longman & Co. ). 
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mother to regular times for feeding. After the first two days every two hours 
during the daytime will be quite often enough for an infant of average weight 
and strength. A longer interval may be taken in the night, so as to give 
the mother as long a sleep as possible; nine or ten feedings in the twenty- 
four hours will be sufficient. A strong newly-born infant empties the breast 
in about fifteen minutes, and, during this time, takes from 1 to 1% 0z. of milk, 
the total amount taken during the twenty-four hours during the first week 
being 10 to12 oz. The infant’s stomach, at this period, being only capable 
of holding about 1} oz. (see fig. 1) without marked distension, too rapid filling 
with fluid is very likely to give rise to vomiting. It is therefore of importance 
for the mother to feed the infant slowly, extending the time to fifteen or 
twenty minutes. 

The infant’s stomach rapidly enlarges, and the secretion of milk increases 
as time goes on ; so that, after the first month, eight nursings in the twenty- 
four hours—that is, every two and a half hours during the day, and a longer 
interval at night—will be enough. From the end of the third month till the 
end of lactation, every three hours will be often enough, some 3 to 6 oz. 
being taken at a time, and some 20 to 40 oz. in the twenty-four hours. -Six 
to seven nursings in the twenty-four hours will be sufficient. 

Too frequent nursing is bad for the infant, inasmuch as an overworked 
stomach cannot properly perform its functions, and dyspepsia is only too 
likely to occur ; the mother’s breasts require an interval of rest, for, if too 
frequently drawn, the milk is apt to be unequal in composition, too watery 
after a long, and too rich and concentrated after a short interval. 

During the whole time the infant is being nursed the health of the mother 
is necessarily a question of the greatest importance, as it is impossible for 
a weakly mother, or one in ill-health, to give good milk. The food which 
she takes and the life which she leads are all-important. Anything causing 
indigestion in the mother will be extremely likely to affect the breast milk 
and disturb the infant’s digestive organs. 

Various drugs, such as morphia and Epsom salts, when taken by the 
mother, are excreted in the milk, and may of course affect the infant. Any 
violent emotion, such as a great sorrow, or any prolonged anxiety suffered by 
the mother, is very likely to alter the quality of the milk, and the infant 
consequently suffers. Indeed, under these circumstances, the milk may 
cease to be secreted, and the infant have to be artificially fed. The mother’s 
diet should consist largely of milk, porridge, soups, potatoes, fish, and light 
puddings, while beef, mutton, and stewed fruit should be taken in modera- 
tion. She should avoid all highly seasoned foods, and those difficult to 
digest, such as pastry, raw fruit, and uncooked vegetables. Alcoholic liquors 
are unnecessary, and tea and coffee should be taken in moderation. Exercise 
in the open air is of the greatest importance, but it must be graduated 
according to the strength-of the mother. 

Exercise appears to tend to diminish the amount of proteids in the milk, 
and decreasing the amount of butcher’s meat taken will tend in the same 
direction. Increasing the proteid element in the food, assuming that the 
extra proteid food is digested, renders the milk richer, especially as regards 
the fat. 

The milk of the first few days (colostrum) differs from normal milk in 
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that it is of a yellowish colour, is unusually rich in proteids, and hasa laxative 
effect upon the infant’s bowels. It also contains less sugar than normal milk. 
Microscopically a number of granular corpuscles are seen, which are appa- 
rently epithelial cells undergoing fatty degeneration. Ina few days the excess 
of proteid disappears, but it may be a week or more before the milk is 
normal. The changes which occur in the quality of the milk during the 
lactation period depend very largely of course on the health of the mother. 
During the later months of lactation the milk tends to become poorer and 
more watery, with a diminution of the proteids and fat. It must be borne in 
mind how completely the secretion of the milk is under the influence of the 
nervous system, and how, also, it varies from time to time from various 
causes ; and more or less caution must be observed in drawing conclusions 
as to the effect of any one cause on the quality of the milk. 

The occurrence of menstruation in a nursing mother or wet nurse is apt 
in some way or other to alter the secretion of the milk, and the infant, in 
consequence, may suffer from colic, flatulence, or diarrhoea. In many cases 
the infant does not appear to suffer at all, while in exceptional cases the 
intestinal disturbance and loss of flesh are so great that the question of wean- 
ing may have to be entertained. It may happen that the infant is affected 
a good deal at one period and not at the next or succeeding ones. The 
chemical changes which occur during menstruation have been investigated 
by several observers, but no constant change has been found. In some 

cases the careful observations of Rotch have shown that the milk during 
this period is poorer in fat and richer in proteids, but it is tolerably certain 
that this is not universally the case. Monti found that menstruation exercised 
no constant change or influence on the specific gravity or the fatty elements, 
though in some cases observed by him there was an increase in the quantity 
of fat during the period. 

Wet Nurses.—It not infrequently happens that, if an infant’s life is to be 
saved, a wet nurse must be procured. It may happen that a weakly infant 
is deprived of its mother’s milk, and a foster-mother must be obtained if its 
life is to be preserved. In some cases, perhaps, an attempt has been made 
to feed a young infant on some artificial food, various foods being tried, one 
after another, till severe convulsions or \continuous diarrhoea warn the 
attendants that a return to the infant’s natural food is the only possible 
resource left. Much has been written about the advantage and dis- 
advantage of a wet nurse. We may say at once that, in our opinion, there is 
not the least doubt that no artificial food yet devised can compare with or 
form a substitute for the milk of a healthy woman. To attempt to bring up 
a weakly infant from the first on artificial food is to expose it to far more - 
serious risks than if it is provided with a healthy wet nurse. The younger 
the infant is, the more likely is it to take the breast milk of a wet nurse 
and to ave on it, or, in other words, the value of a wet nurse is greatest 
during the first few eels of an infant’s life. To put an infant of three or 
four months of age that has been artificially fed to the breast of a wet nurse 
is likely to end in failure. Unfortunately, in this country wet nurses are 
difficult to obtain, and when obtained are not always easy to manage in the 
household. At the same time, we are inclined to think that the character of 
wet nurses as a-class has often been painted in too black colours ; certainly 
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we have known many who have done their duty to their foster infants in a 
most worthy and exemplary manner. A difficulty often is presented with 
regard to the nurse’s own child ; it is put out to nurse, and is deprived not 
only of its mother’s milk, but also of its mother’s care, and is only too likely 
to go the way that so many ‘out-to-nurse’ babies have gone before. In 
large cities wet nurses are usually obtained at the workhouses, where many 
women go to be confined, and are often glad to escape from the discipline ot 
the. workhouse, and to obtain a situation in a private family at good wages. 

A wet nurse should not be above thirty-five or below twenty-one years of 
age ; very young wet nurses are especially to be avoided, on account of their 
inexperience and the difficulty in managing them. It is better for the nurse’s 
infant to be a month or so older than the infant to be nursed. Great dis- 
parity of age is an objection, as a nurse who has been confined six months 
before is not likely to make a good nurse for a newly born infant, at least 
not for the whole time that the infant has to be nursed: but such a nurse 
may be employed temporarily in the absence of a more suitable one. A 
disparity of two or three months is no objection, provided the nurse is suit- 
able in other ways. A medical examination of the nurse should always be 
made—at least, the medical attendant should satisfy himself that both the 
nurse and her infant are free from disease. There is one advantage in the 
nurse’s infant being two or three months old, and that is that time would 
have been afforded for any syphilitic rash to make its appearance on the 
infant, and the infant if strong and vigorous is reliable evidence of the 
good quality of the milk. If possible, an analysis should be made upon 
several occasions, especially with regard to the amount of fat present in 
the milk. But, in spite of all precautions, we must be prepared at times 
to find that the milk of a wet nurse who in every way appears suitable does 
not agree with the infant, and the only resource is to try another. Great 
pains must be taken in the dieting of the nurse, errors being most frequent 
in the direction of overfeeding with too little exercise. Meat once a day is 
enough, beer and porter are best avoided, and exercise in the open air must 
be insisted on. 

No infant suffering from hereditary syphilis should be wet-nursed, on 
account of the risk of its infecting its foster mother. 

Weaning.—The length of time during which the infant takes its sole 
nourishment from its mother’s breast depends upon a variety of circum- 
stances. When the mother remains strong and healthy and has a sufficient 
supply, the time may be extended to eight or nine months, or even more. 
Among the working classes the time is often extended much longer than 
this. Infants who are over-nursed are apt to be fat, but are not necessarily 
strong—indeed, they often appear rickety in a minor degree. Ina case re- 
cently come under our notice, the mother nursed her infant entirely at the 
breast for seventeen months. The child weighed twenty pounds, it showed 
signs of rickets, the epiphyses being moderately enlarged and the ribs 
beaded. An examination of the mother’s milk, which was plentiful, showed 
it was poor—the amount of fat (average of three samples) 1°7 per cent. ; the 
specific gravity was 1031. 

Whenever weaning takes place it is wise to do it gradually, in the first 
place substituting the bottle for the breast once or twice in the twenty-four 
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hours, and carefully watching the result before attempting more than this. 
Gradually artificial feeding may be made to take the place of the breast en- 
tirely. It is well to avoid the hottest weather for this change on account of 
the risks of diarrhoea at this time. 

At any time during the period of lactation it may be necessary, on 
account of the mother’s health, to supplement nursing with other food, or to 
give up nursing altogether. Be question of whether to give up nursing or 
not is often a difficult one to decide, If the mother is suffering from any 
organic disease, there cannot be any doubt as to giving up nursing both for 
her own sake and that of the infant. It may happen that the breast milk 
entirely goes, and either a wet nurse must be obtained or artificial food be 
substituted ; in other cases the decision is much more difficult ; the infant 
does not appear to thrive, and the fault may be in the quality of the mother’s 
milk. 

Much useful information may be gained by weighing the infant every 
week ; a regular gain of 5 to 6 oz. a week during the first three or four 
and 3 to 4 oz. from the third to the sixth month will indicate that the 
infant is thriving in spite of some minor troubles it may be subject to. It 
must be remembered, however, that the infant may be fat without a cor- 
responding deveidoaenes in the other tissues. 

Valuable information may be obtained by an examination of the breast 
milk ; unfortunately, no mere inspection or microscopical examination is of 
any use: an analysis must be made by a competent chemist by ordinary 
methods, or approximate results may be attained by the estimation of fat by 
means of the acid butyrometer (see APPENDIX). Care should be exercised to 
see that the milk taken for analysis is the middle portion : that is, the infant 
should be put to the breast for five minutes or more, and then 12-1 oz. drawn 
from the same breast by means of a breast pump. This will give a fair 
sample of the milk. The two most important considerations, as Rotch points 
out, are the amount of fat and the amount of proteids present. A low pro- 
portion of fat and a high proportion of proteids indicate a bad milk. 

The following analyses represent examples of human milk of different 
qualities (Rotch) : 


Normal Poor Over-rich Bad 
PAtion 4 1°50 5°10 0°80 
Proteids I-2 2°40 3°50 4°50 
Lactose 7 4°00 7°50 5°00 
Ash o'2 0°09 O'25 0°09 
Total solids ; : : 12413 7°99 16°35 10°39 
Water : : : : 88-87 92°01 83°65 89°61 

100 -100 100700 100'00 100700 


However desirable an analysis of breast milk may be, it is often not 
possible, and the decision as to whether the mother should give up nursing 
must be arrived at on other evidence. If the infant on being put to the 
breast is temporarily quieted, and then after a few minutes begins to become 
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impatient and cries, it is probable that it fails to draw sufficient milk. An 
infant taking too little breast milk may suffer from colic, and pass frequent 
liquid green stools. It fails to gain in weight from week to week. Under 
these circumstances, and assuming that the mother is fit to continue nursing, 
the best plan is to supplement breast feeding by giving a small quantity of 
diluted boiled cow’s milk and water after each or some of the breast feeds. 
The mother gives the infant the breast, Say, every three hours during the 
day and every six hours at night; then after the infant has emptied the 
breast and is not satisfied, it may be given half an ounce or an ounce of 
diluted milk with a tea-spoon. This method, at least for a start, is better 
than giving the infant two or three complete meals a day of artificial food. 
As time goes on it will be easy to judge whether to wean completely or not. 
To take an infant from the breast because it is not getting enough, and sub- 
stitute artificial food, often means the commencement of a steady downward 
career. . 

Care should be taken of the health of the mother, by prescribing fresh 
air and a generous diet. A change to the seaside is often of value. 


Artificial Feeding 


The most convenient substitute for human milk is the milk of the cow. 
The milk of some other animals, such as the goat, ass, mare, has been used 
with more or less advantage, but cow’s milk is likely to remain the all but 
universal substitute. Goat’s milk has one or two practical advantages ; in 
the first place, the goat appears rarely to suffer from tuberculosis, an immunity 
which it owes to its outdoor life, while the cow is known to be very fre- 
quently affected with this disease ; and, in the second place, for a family in 
the country having their own grass plot, it may be often very convenient to 
purchase a milch goat and fodder it at home. A milch goat is of course 
much cheaper than a cow, and can be kept at practically no expense. The 
chemical differences between the milk of the cow and that of the goat are 
not great, and there is no advantage except that already mentioned in sub- 
stituting goat’s milk for cow’s milk. 

The milk of the ass much more nearly ’resembles human milk than either 
the milk of the cow or goat. Unfortunately ass’s milk is difficult to obtain 
in this country, and is also costly; but it is often of servic 
infants, when diluted cow’s milk fails (see APPENDIX). 

Cow’s Milk.—The milk of the cow has been studied more closely than 
the milk of any other animal, on account of its great importance to the com- 
munity as an article of commerce. As a food its importance is derived from 
the fact that it supplies in due proportion proteids, carbo-hydrates, hydro- 
carbons, salts and water, while it contains no waste products, and, moreover, 
it is digested with comparative ease. It requires when fresh and pure no 
preparation to render it fit for consumption. 

The richness of milk is influenced in various ways—the materials w th 
which the cows are fed, the length of time during which they have been in 
milk, and also by the breed. The milk supplied at our doors, it is needless 


to say, varies with the honesty of the purveyor and the cleanliness observed 
in its collection and transit 


e for weakly 
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A superstitious belief in the superior virtues of the milk of ‘one cow’ is 
still common among the public, and it is often looked upon as a most 
important matter to secure this. As a matter of fact, a good average milk is 
more likely to be obtained from mixing the milk of a mumber of cows than 
in taking it from ove, for it is well known that the first portion of milk 
obtained from the udder is poor in fat, while the last portions are rich, the 
amount of fat varying from 2 to 8 per cent. If the first part of the milk 
taken is reserved for an infant, it is tolerably certain to get a poor milk. 
Whenever a cow is specially reserved to supply milk for an infant, care 
should be taken to see that it is sound and healthy. It should be tested 
with tuberculin by a competent veterinary surgeon. 

What is of far more importance than the question of ‘one cow’ is the 
health of the cows, how they are fed, and the care taken to prevent the 
contamination of the milk with organic matters. In the vicinity of our large 
towns it is no uncommon thing to see cows out at pasture in fields watered 
by brooks contaminated with sewage, of which they freely drink ; moreover, 
they are extremely likely to lie down in the sewage water, and their udders, 
and consequently the milker’s hands, become befouled with sewage. In the 
winter time the cows are frequently fed largely on turnips and brewer’s 
grains, instead of hay, maize, or other dry fodder ; possibly also their sheds 
are infrequently cleaned out and only sparingly supplied with straw, so that 
the animals lie in feeces, and their udders may be seen caked with dried 
excrement. It is mo uncommon thing to find a greenish-looking sediment 
in milk from second-rate dairies, due to contamination of feecal matters.’ 
The storage of milk is an exceedingly important matter ; it is readily con- 
taminated when kept in cellars or kitchens pervaded with sewer gas or the 
emanations of decomposing animal substances. The temperature at which 
it is kept is also important, as it far more quickly turns sour and decomposes 
when kept in a warm place than in a cool place. This is recognised by 
many milk purveyors, who take measures to cool the milk directly it is 
received from the cow by means of iced water. The day’s supply of milk 
for the household or for the children should never be kept in the nursery or 
kitchen, but should be covered and kept in cool, well-ventilated cellars, or 
out of doors in the shade. According to Soxhlet fresh milk turns sour and 
curdles at the following temperatures and times : 


At 32° C. (go° F.) in 19 hours At 172° C. (63°5° F-) in 63 hours? 
At 25° C. (77° F.).in 20 hours At 10° C. (40° F.) in 208 hours 
At’o® C. (32° F.) in 3 weeks. 


Freeman has shown by experiment the effect of temperature on the growth 
of bacteria in milk. Samples of the same milk were kept at different tempera- 
tures for twenty-four hours, and the number of bacteria estimated in a fixed 
amount of each specimen. The one kept at 45° F. had 445; that at 50° F. 
1,362 ; that at 55° F. 67,170; while that at 68° F. had the enormous number 


of 134,340. 
We give here three different analyses of cow’s milk: (I) a good average 


1 The bacillus coli communis is constantly found in ordinary milk, in consequence of 
feecal contaminations. See Brit, Med. Journal, August 31, 1895, Pp. 544. 
2 Temperature of ordinary kitchen, 
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specimen according to Leeds; (II) a pure milk according to Langlois ; 
(III) an average specimen as supplied by the milkmen of Paris (Langlois) : 


th | II III 
Specific gravity. : 1029°7 1031°7 1033 
Wolof cream: ”. : : . — 10 Vee 
se) ae ; : : : 3°75 | 4 3°34 
Lactose . : : 2 ‘ 4°42 5 4°92 
Proteids . ; 3°76 3°4 BA 
Ash . , 68 ‘6 ‘57 
Total solids. : : : 12°61 13°0 oo 1223 


The Fat of milk consists principally of margarine and oleine; it is 
present in milk as minute globules, which on standing rise to the surface in 
the form of cream. A microscopical examination of a drop of milk displays 
these minute globules of fat, and also colostric corpuscles and fatty 
epithelial cells if the animal has recently calved. According to some the 
fatty globules are surrounded by an albuminous envelope ; others believe 
milk to be really an emulsion, in which the fatty particles are held in 
suspension by the albumen and caseinogen in the milk. The fat can be 
extracted by shaking with ether, after the addition of a drop or two of a 
solution of caustic potash. If milk be long heated at 100° C. or ata higher 
temperature, the emulsion is in part interfered with, and globules of butter 
oil will rise to the top if the milk is warmed ; a microscopical examination 
of such milk shows the fatty globules to have in part run together. 

The Lactose or Milk Sugar is the member of the carbo-hydrate group 
present in milk, and is destined to be converted into glucose, and in this 


state enters the blood of the portal vein. It is readily converted into lactic 


acid in the stomach and intestines. It is uncertain if lactic acid is present 
in normal digestion in the stomach, but in some forms of dyspepsia 
excessive quantities are formed, so that some infants who are suffering from 
chronic dyspepsia have a strong ‘sour milk’ odour. Possibly this rancid 
smell may be due in part to butyric acid. Lactic acid may be decomposed 
into alcohol and carbonic acid, and also into butyric acid and carbonic acid. 
The latter two processes probably only take place in abnormal digestion. 
The Proteids of milk are two in number—caseinogen and lactalbumen 
(Halliburton). In cow’s milk the former is present in much larger quantities 
than the latter, the reverse holding good in woman’s and ass’s milk. 
Caseinogen is precipitated by acetic acid or by saturating with a neutral salt 
such as sulphate of magnesia; lactalbumen is coagulated on boiling. 
Lactalbumen closely resembles serum albumen, but it coagulates at-a some- 
what higher temperature, 77° C. (Halliburton). It only slowly coagulates at 
this temperature, and even at a higher temperature some time is required 
to coagulate it fully. If rennet be added to cow’s milk the caseinogen is 
decomposed into casein or curd of milk, which is precipitated in dense flakes, 
and a second proteid, the ‘ whey proteid,’ which remains in solution. The 
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presence of lime salts is necessary for this change to take place (Hammarsten). 
‘Whey proteid’ is not precipitated by heat. 

The curd of cow’s milk forms a dense heavy lumpy precipitate in the 
stomach, differing very markedly from the soft flocculent precipitate from 
woman’s milk. It is attacked with difficulty by the gastric juice, and a large 
proportion of it passes into the intestines practically unchanged. 

The Salts of milk consist of potash, lime, and soda in combination with 
phosphoric acid and chlorine. 

The Ferments of milk have during the last few years been the subject of 
numerous investigations. ‘These researches have shown that milk, like all 
other secretions, contains small amounts of enzymes or soluble ferments. 
They appear to consist of the following : 

(I) A hydrolising group, including amylase which converts starch into 
sugar, and a lipase which splits up milk fats into butyric acid and glycerine. 
The latter is more active in the human than in cow’s milk. 

(II) An oxydising group, which in the presence of a solution of peroxide 
of hydrogen turns tincture of guaiacum a blue colour. 

(III) A group including ferments, which convert glycogen into sugar, 
coagulate hydrocele fluid, and others which have a proteolytic action on 
albuminous matters. Like all ferments, they are destroyed bya heat of 60° C. 

Woman’s Milk.—The following figures, according to Leeds, represent 
the principal differences between cow’s and woman’s milk : 


Reaction acid alkaline 
Specific gravity 1029 1031 
Fat 3°75 4°13 
Lactose 4°42 i 
Proteids 3°76 2 

Ash 68 a 
Bacteria numerous absent 


Sound dairy milk 


Average woman’s milk 


We have taken the analyses of Professor Leeds of woman’s milk as being 
the average of a large number of specimens, but the variations in different 
The analyses given by different authorities 


samples is very considerable. 
also differ considerably, as the following table will show : 


Womans Milk 


oe Solids Proteids Fat Lactose Salts 
Pfeiffer 11°778 1°944 3°107 6°303 "192 
Hoffmann . 12°340 1030 4°070 7°030 ‘210 
Leeds 13°268 1°995 4131 6°936 ‘201 
Luh .« 11°490 2°350 2°410 6°390 °340 
Adriance . fh ae I-2 3-4 6-7 20 

Colostrum 

Pfettier\-? *. ; | SF 9°756 2°954 2°942 408 — 
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The principal points to be noted are the following : (1) the excess of 
proteids in cow’s milk, and the excess of curd (caseinogen) over lactalbumen 
as compared with woman’s milk. According to Hirt, the amount of curd in 
cow’s milk is 3 per cent. (lactalbumen -75 per cent.), in woman’s milk it is 
only *63 per cent. (lactalbumen 1: 5 per cent.), so that the amount of curd is 
nearly five times as great in the former as in the latter. (2) Smaller quantity 
of lactose in cow’s milk. (3) The fat is about the same. (4) The ash js 
greater in cow’s milk, (5) By the time the cow’s milk reaches the consumer 
it is slightly acid and contains humerous bacteria, while woman’s milk is 
supplied direct to the infant, and is alkaline and ‘sterile. 

In substituting cow’s milk for human milk, we necessarily endeavour to 
imitate the latter as much as possible. The great difficulty to be overcome 
is the large quantity and solidity of the curd, which is thrown down in cow’s 
milk when the latter comes in contact with the curdling ferment of the 
infant’s stomach. Woman's milk curdles in soft flakes, which hardly offer 
any resistance when pressed between the finger and thumb, while the curd 
of cow’s milk, especially if the curdling has been rapid, consists of firm 
cheesy lumps. The digestive juices of the infant’s stomach and intestines 
are unable to dissolve these lumps, and, if not vomited, they partially 
decompose under the influence of the bacteria they contain, gases and 
ptomaines are formed, and much discomfort and perhaps diarrhcea or 
convulsions take place before the decomposing curd is passed in the stools. 
Any one who has had an opportunity of carefully watching the effects of 
cow’s milk when taken by an infant a few days old, and noted the effect if 
the milk of a wet nurse is substituted for cow’s milk, will see at once the 
difference in the quality of the stools, and the immediate cessation of the 
discomfort and indigestion which the infant is certain to have suffered when 
taking the cow’s milk. The difficulty with regard to the curd can partly be 
got over by diluting and peptonising or adding malt extract, but no method 
has been discovered by which cow’s milk can be rendered as digestible and 
nutritive as woman’s milk. The curd thrown down from sterilised milk, 
or milk which has been desiccated, appears to digest more readily and with 
less discomfort than the curd of fresh cow’s milk. 

Modified Milk.—The readiest way to prepare an infant’s food from 
cow’s milk is to dilute with water and add sugar. It is plain, however, 
that while the resulting mixture if sufficiently diluted may be suited to the 
infant’s digestion as far as the proteids are concerned, it will certainly be 
deficient in fat, and will not be a good copy of human milk. On the other 


— Proiide. Fat Sugar 
Human a 2 : 5 is) | 3-4 O-7 
Cow’s milk : t ‘ : 3°75 3°75 a 
lk 2 2"5 2"5 27 
Bee email 2 187 1°87 > 


50 The Hygiene and Diet of Infants and Children 


hand, if only a small proportion of water is added, the mixture will contain 
a too high proportion of the proteids. This is seen in the table (p. 49). 

What must be aimed at is a mixture containing the various constituents 
in the proportion of an average example of human milk. 

It must, however, be remembered that it is clearly an advantage to the 
physician not only to provide the infant with a good imitation of human 
milk, but also to be able to vary the proportion of the constituents to suit 
the idiosyncrasies of the patient as well as the abnormal conditions of 
digestion produced by disease. In order to provide these advantages, 
Walker-Gordon milk laboratories have been established in -various cities 
of the States and in London, and other cities will doubtless follow. The 
pioneer work in this direction has been done by Dr. T. M. Rotch of Boston, 
U.S.A., and the first milk laboratory was established there under his direc- 
tion, There must necessarily be a farm in connection with the laboratory, 
where healthy milch cows are kept under the most rigid sanitary conditions, 
strict care being taken to prevent the entrance of bacteria into the milk, 
and to insure a milk of good quality. Then by means of a cream of 
known strength, diluted with separated milk and a solution of milk sugar, 
any prescription sent to the laboratory can be made up and supplied to the 
patient... It is certain, however, that milk laboratories will for the present 
at least be out of the reach of the majority of practitioners, and the expense 
will stand in the way in many cases. The food of the infant will for long 
to come have to be prepared at home. Many attempts have been made by 
physicians, Biedert, Meigs, Frankland, to prepare mixtures of cream and 
milk sugar, which should be good copies of human milk. The difficulty 
has always been to obtain a cream of definite and constant strength. The 
cream of the shops varies much in strength, and moreover is often by no 
means fresh, and frequently contains boric acid or other preservative. 

The plan we have followed for some years has been to prepare the 
infant’s food from ‘top milk,’ diluting this with a solution of milk sugar. It 
must be borne in mind that milk that has already stood at rest for some 
hours and then been shaken up does not cream well a second time, so that it 
is important to obtain the household milk from a farm or dairy near at hand, 
and supplied to the household without delay. Milk that has travelled many 
miles by train and stood in cans for hours before delivery does not cream so 
well as fresh milk. We must remember, too, that the afternoon’s milking is 
usually richer in cream than the morning’s milking. 

Stand 30 oz. of fresh milk of average quality (3°75-4 per cent. fat) in a 
glass bottle, such as one of those supplied with Hawksley’s steriliser (see fig. 11) 
for four or five hours ina cool place, such, for instance, as in running water. 
A plug of clean cotton wool is placed in the neck of the bottle to keep out 
dust. At the end of this time a certain amount of cream will have risen to 
the upper part. We may roughly reckon the upper third, i.e. 10 0z., contains 
10 per cent. fat, or the upper half, i.e. 15 02., contains 7 per cent. fat. Syphon 
off the lower two-thirds or 20 0z., or the lower half 15 0z., according to the 
strength of the food required ; replace by 20 oz. of solution of sugar of milk 
(1 oz. of milk sugar in 2 02. of water), or by 15 oz. (I oz. of milk sugar in 


1 For details and full directions see Nutrition of the Infant, by Ralph Vincent, i WA 
also APPENDIX, 7 fea. 
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15 0z.). The bottle is then placed in the steriliser, and the mixture kept at 
155° F. for half an hour. It is then cooled as quickly as possible in running 
water or in ice. When the infant has to be fed, as much as is required for 
the feed is placed in the feeding-bottle and warmed up to 100° F, If the 
weaker mixture is made, it will contain about 3-3°5 fat, I-1°3 proteid, and 
6 milk sugar; the stronger mixture will contain more 
proteid, viz. 3-3°5 fat, 1°75 proteid, and 6 milk sugar. 

The best way to start the syphon is to fill it with water, 
nip the rubber tube so as to close it, carefully placing the 
short leg of the syphon in the bottle so that it touches the 
bottom, and release the end of the rubber tube. 

Another method is to allow 30 oz. of fresh milk to stand 
in a clean glass jug for four or five hours in a cool place, 
keeping it covered to prevent dust falling into it, and re- 
moving the top 100z. by means of a Chapin’s dipper (which 
holds 1 oz.) or small ladle: Dilute this 1O-per-cent. cream 
with two to five parts of sugar water (I-20) according to 
circumstances, and Pasteurise at 155° F. for half an hour. 
One twelfth part of lime water can be added to each bottle. 

Newly-born infants and infants of a few months old seem to have much 
difficulty in digesting the curd of cow’s milk ; they pass curdy or pasty stools, 
suffer from colic, and fail to gain in weight from week to week. In such 
cases a weak food must be given for awhile ; the 1o-per-cent. cream may be 
diluted, taking one part to three or four of sugar water, and gradually in- 
creasing the strength when the digestive organs are working better. 

Healthy infants, with average powers of digestion, should be able to take, 
when two or three weeks old, one part of Io-per-cent. cream, diluted with 
two parts ‘of sugar water, and at three or four months of age 7-per-cent. 
cream, diluted with an equal quantity of sugar water. Many infants fail to 
digest a food of this strength, and their food has to be kept well diluted for 
many weeks or months. 

Whey.— Whey is an extremely useful food for a newly-born or weakly 
infant. It is also often of great service as a substitute for richer foods during 
a period of indigestion. It may be often usefully employed as a diluent for 
cow’s milk. It is best prepared by warming 30 oz. of milk in a glass bottle 
(see fig. 11) or saucepan toa temperature of 104° F., adding a teaspoonful or 
two of Benger’s essence of rennet : allowing to stand for a few minutes till 
coagulation has taken place, then stirring and agitating the contents of the 
bottle, so as to break up the curd and liberate some of the fat, then straining 
through muslin or a fine sieve ; 30 oz. of milk will yield about 23-62, of 
whey. Whey so prepared contains about—fat I°5 to 2 per cent., proteids 
8 to -9, lactose 4°75, salts 6 (F. Baden Benger). The whey should be 
sterilised, and it will probably require straining again, as a slight separation 
of proteid takes place, but this coagulation of proteid is no disadvantage, 
except that it is apt to clog the teat. In some cases of weak digestion it 
may be wise to dilute the whey with barley water. On the other hand, if it is 
found that whey agrees with an infant and it is thriving, milk may be added 
to the whey after sterilisation, and some milk sugar also added. A weak 
humanised milk may be made by mixing Io oz. of milk with 20 oz. of whey, 

E 2 


Fig, 11. 
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and adding 3} oz. of milk sugar. To make a stronger humanised milk use 
7-per-cent. cream instead of ordinary milk for the above mixture. 

Diluted Milk.— Undoubtedly the readiest way to prepare an infant’s food 
is to dilute milk with water and lime water, and add sugar. That food so 
prepared is inferior to the food in which cream forms the basis is evident, 
yet it cannot be denied that very many children are brought up on diluted 
cow’s milk and appear to thrive on it. Many such children pass much curd 
in their stools without being the worse for it. The poorer classes cannot 
get fresh cream, or indeed any cream at all, and have from necessity to 
prepare their infants’ food from milk. As we should naturally suppose, it is 
the newly-born infants who are most intolerant of cow’s milk, and great care 
is required in adapting the strength of the milk to the infant’s condition. 
It is best to give a newly-born infant whey for the first few days if it has to 
be artificially fed, and then well-diluted milk, at first one part to four of sugar 
water, and increase the strength if its digestion appears good. 

Barley Water, Oatmeal Water, &c.—F or many years past it has been 
the practice to use certain thin gelatinous fluids, such as barley water, oat- 
meal water, arrowroot water, or fluids containing maltose and dextrin, to 
dilute milk with for infant feeding. \ All these fluids, except perhaps the last 
named, contain small quantities of starch. Now it is certain that the powers 
of young infants for converting starch into sugar are feeble, and if these 
fluids are used care should be taken in their preparation to avoid any quan- 
tity of starch being present. The saliva of infants three or four months old 
has undoubted powers of starch transformation, and apparently the pancreatic 
and intestinal juices have also, so that by the time this age is reached we 
have nothing to fear from thin starchy fluids. It has been claimed for these 
gelatinous fluids that when used to dilute milk they play a useful part in 
preventing the curd from running together into lumps during the time that 
coagulation is taking place. It is certainly difficult to demonstrate this in a 
test tube, but it is probable that any colloidal or gelatinous fluid interferes 
with the rapid diffusion of the curdling ferment through the fluid, and conse- 
quently the curdling takes place slowly, and there is in consequence less 
tendency to the formation of lumps of curd. Neither starch nor maltose is 
present in the natural food of infants, yet experience teaches that the addition 
of a thin malted food or barley or oatmeal water has a considerable nutritive 
value, and we entertain no doubt on this point. For infants below six 
months of age, we dilute milk more or less in order to reduce the amount 
of curd present ; in doing so we render the food poorer in hydrocarbons than 
mother’s milk. This diluted milk is rendered more nutritive by the addition 
of malted starch, and this is, in some instances at least, more readily assimi- 
lated than milk diluted with water only. 

Peptonised Milk.—The predigestion of the curd, or rather the casein- 
ogen of cow’s milk, is undoubtedly a useful resort in the artificial feeding of 
infants. It can be easily demonstrated that milk partially peptonised less 
readily curdles on the addition of rennet or acid, and that the curd thrown 
down is softer than that thrown down from fresh cow’s milk. Clinical 
experience also testifies to its value, especially in infants with irritable 
stomachs or gastric catarrh, It does not, however, always agree with 
infants ; speaking generally, it is of more use in gastric than in intestinal 
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disturbances. It is not wise to continue its use for many months together ; 
the infant should gradually become used to milk which has not been 
predigested. If it is the sole food for many months, especially after the 
sixth or seventh month of life, scurvy is very apt toarise. The best way to 
prepare this form of food is to utilise the cream mixture already referred 
to, and also the sterilising apparatus. A reliable peptonising powder con- 
taining pancreatine and soda may be added to the mixture when nicely 
warm (110° F.), and the temperature raised during the next ten minutes or 
quarter of an hour to 160° F., or it may be carried to the -boiling point. 
Peptonising for ten minutes or a quarter of an hour does not much alter the 
flavour of the milk, but this time is not long enough to do more than digest 
a part of the curd. If the process is continued for half an hour to an hour, 
the curd is much more completely digested, but a bitter taste is developed. 
In quite young infants this bitter milk appears to agree very well under some 
conditions, but many infants will not take it. Peptonised milk food may be 
made from one of the well-known foods prepared by Benger & Co. or 
other reliable firms. 

Sterilisation.—-Where milk can be obtained absolutely fresh and uncon- 
taminated from undoubtedly healthy cows, and is consumed at once, steri- 
lising processes are unnecessary, but only those who keep their own cows 
or are resident near a Walker-Gordon laboratory can have the advantage of 
susing raw milk. Cow’s milk, as used by householders in towns, is usually 
many hours old before it is received, and it may be kept, or at least some 
portions of it, for twenty-four hours longer before the infant takes it. During 
this time the bacteria which it has received by means of various contamina- 
tions multiply enormously, especially in hot weather. Milk which is acid 
and ‘just on the turn’ is, it is needless to Say, quite unfit for infants’ food. 
Many of the bacteria found in stale milk are probably harmless, or at any 
rate not actively mischievous ; others which may be present, especially the 
‘peptonising bacteria,’ are unquestionably deleterious, inasmuch as they form 
during their growth various animal poisons of the ptomaine type, which give 
rise when taken to acute diarrhoea or gastro-enteritis. 

Various pathogenic bacteria may be present in milk, either derived from 
a diseased cow, or from sewage or other contamination entering the milk, 
Tubercle bacilli may be derived from cows suffering from tuberculosis of the 
udder, and there can be no doubt that diphtheria, scarlet fever, typhoid fever, 
and foot-and-mouth disease may be spread through contaminated milk, 
Fortunately all these bacteria are destroyed at the temperature of boiling 
water ; indeed, there is good evidence that they cannot withstand a tem- 
perature of 75° C. if continued for half anhour. Of the saprophytic bacteria 
there are many varieties. There are the lactic acid group, and with these 
are the butyric acid producers. Others, which are much more important, 
are those which do not act on the lactose, but if present in sufficient numbers 
peptonise the proteids, forming peptones and albumoses, Milk containing 
the latter, if it is at all stale, given to mice or guinea pig's, produces diarrhoea, 
while pure cultures quickly produce diarrhoea and death. 

Sterilising for household purposes rests on a somewhat different footing 
from sterilising in large establishments where the milk has to keep for many 
months. The milk sterilised in the household has only to be kept for twenty- 


bA The Hygiene and Diet of Infants and Children 


four hours or thereabouts, and therefore so high or continuous a temperature 
is not required. ‘The success of the sterilising process largely depends upon 
getting the milk fresh and clean, and consequently containing few bacteria 
and no spores. It is impossible in a household to sterilise stale milk. 
Stale milk is certain to contain many spores, and the spores of some of the 
saprophytic bacteria such as those which attack casein require a tempera- 
ture of 100-105° C. or more to destroy them. If the milk can be procured 
fresh and clean and is intended to be consumed within a day or two, a tempera- 
ture of 70° or 75° C. is quite high enough to expose the milk to. This tempera- 
ture does not affect the taste or coagulate the lactalbumen. If milk has 
to be kept a longer time or is not very fresh, it is better to expose it toa 
temperature of 100° C. for half an hour. Milk which is long heated at 100° C. 
or a higher temperature suffers certain changes, the chief of which is con- 
nected with the coagulation of the albumen, the partial destruction of the 
fat emulsion, and precipitation of the calcium salts. Moreover, the milk- 
ferments or oxydases, which appear to play an important part in digestion 
and nutrition, are destroyed by a heat of 75° C. In such milks some of the 
fat floats in the form of large globules of butter on the top of the milk when 
‘t is warmed. A brown colour is developed on account of the partial 
destruction of the lactose. The proteids of boiled or long heated milk are 
not precipitated by reunion, and in consequence are less readily digested in 
the stomach. This has been claimed as an advantage, but it cannot be 
looked upon with favour, at least in the case of infants when in health. 

Ought we to sterilise milk for infants and children? The answer un- 
questionably is, it ought not to be necessary. If suitable and perfectly prac- 
-ticable precautions are taken to ensure healthy cows and cleanly methods, 
cooling and bottling the milk at the farms and distributing the bottles packed 
in ice, sterilisation is unnecessary. 

Sterilisation or Pasteurisation to be really effective ought to be done at 
once after milking and before the bacteria have had time to produce toxins 
which are not destroyed by heat. 

Sterilised milk in consequence of the changes produced is less suitable 
for infant feeding than clean fresh milk. Good sterilised milk is safer and 
better than dirty, stale, unsterilised milk. 

Various forms of apparatus have been devised for sterilisation in the 
household, the best known being on the Soxhlet type. This form can be 
used for heating to 100° C. or to the lower temperature of 75° C. (167° <u 
Hawksley (see APPENDIX) has also devised a steriliser with a thermometer, 
which is convenient and reliable. Aymard’s steriliser is also convenient for 
the purpose. Freeman’s is much used in America. 

Condensed Milk.—Condensed milk has long been a favourite substitute 
for mother’s milk among the lower classes, and its use is by no means con- 
fined to the lower orders, though it has had but few defenders among 
medical men. The fact that some brands contain a large proportion of added 
cane sugar has condemned it in the eyes of most medical writers, and many 
serious allegations have been made against it. It has been accused of pro- 
ducing eczema, diarrhoea, constipation, rickets, scurvy, and it has been 
alleged that while children who have been brought up on it are fat and 
plump they readily succumb when attacked with acute disease. On the 


Condensed Milk ie 
other hand, it is sterile when taken from a freshly opened tin, and does not 
readily undergo fermentative changes in the stomach. It will often be 
retained when so-called fresh milk is vomited or gives rise to flatulence and 
colic. We believe it may be substituted for fresh milk with advantage as 
a temporary resort, care being taken to select a reliable brand which 
contains a full percentage of fat. The best varieties are those which have 
been preserved without the addition of cane sugar, and to which cream has 
been added. We should not advise condensed or any form of preserved 
milk for months together on account of the risk of scurvy. Care should be 
taken when a tin is opened to make sure that the milk is in good condition, 
as occasionally a tin containing partially decomposed milk may be met 
with. 

In using condensed milk accurate directions must be given as to the 
strength to be employed and also as to the manner of measuring it. A 
graduated measure should be employed and the milk poured into it. Foran 
infant of three months old it may be diluted 1 in 8 by weight, or what is nearly 
equivalent to this, 1 in 10 by measure. It should rarely be used stronger 
than this, but it may be necessary to dilute to r in 15 or 20 for very young 
infants, and in special cases. 


Diluted to 1 in 8 by weight, we shall have the following composition 
(Leeds) : 


Sweetened Diluted 
condensed milk 1 in 8 by weight 

Paice. : hee it 
Lactose >. . . 16°62 2°06 
Cane sugar é ae 20 2°78 
Proteids’ . ; 2 re OF 2°01 
Ash. : : pe eene ti eo 
Total solids ‘ . 69°66 8°68 


It is important to use a good brand of condensed milk, inasmuch as 
the cheaper forms are deficient in fat. The ‘Milkmaid’ brand contains 
nearly 12 per cent. of fat, while some other brands have less than 
2 per cent. 

Some good brands of condensed milk may be obtained without added 
sugar. The following is an analysis of the ‘ Viking’ brand ; it will be seen 
that it corresponds with a good milk which has been concentrated by driving 
off two-thirds of the water. A measured ounce of this milk weighs 480 grs., 
that is one-tenth more than an ounce of water. It can be diluted for use 1 in 
* 4 or 6 by measure. 


Unsweetened Diluted | 
condensed milk 1 in 6 by weight 
ates f ; na Oo 1°65 
Lactose. : A ie a 
Proteids . ; ie o:9 I°5 
mAs. : are ae "16 
Solids ' 34'0 55d 


It will be seen by examining the second columns that each of these foods 
is deficient in fat, while the latter is deficient in carbo-hydrates, but this can 
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be remedied by adding sugar. It is well to bear in mind that in all concen- 
trated or desiccated milks the calcic phosphates are thrown down in a more 
or less insoluble form, and in preparing the food in the ordinary ae are 
only in part podissolyed. 

Dried Milk Foods.—The difficulties attendant on the preparation and 
storage of sterilised milk for sale have brought into the market various 
ae of desiccated milk. These will keep good in any climate, and 
occupy only a small bulk as compared with liquid preparations. A form of 
dried milk known as ‘galak’ prepared by the Just-Hatmaker process is 
useful in some cases of indigestion in infants. 

The chief value of these dried milk foods consists in their being useful sub- 
stitutes for fresh milk, when the latter cannot be obtained, or when the infant 
suffers from frequent vomiting, colic, or diarrhoea. They do not readily 
ferment in the stomach, and consequently less gas is formed, as compared 
with some forms of fresh milk. At the same time it is certain that they 
cannot be perfect foods inasmuch as they are deficient in fat and also in 
lime salts. The added water does not redissolve the whole of the calcium 
salts in the food. If continued for many weeks or months, especially if the 
infant is over six months, both scurvy and rickets are very apt to ensue. 
Some of the worst cases of scurvy which we have seen have been in infants 
fed solely on desiccated milk foods, 

Amount of Food to be given.—The amount of food to be given to an 
infant must necessarily depend not only on its age, but also on its digestive 
powers and its development. It is evident that it is quite as important to 
regulate carefully the times of taking food and the amount to be taken as it 
is to decide upon the nature of the food. It must of course be borne in 
mind that the amounts given below are for an infant of average weight and 
digestive powers. Neither age nor weight should be taken blindly as a guide 
to the amount of food an infant should take. For the first two or three 
weeks (weight 6 to 8 lb.), give 1 to 2 oz. of food every two hours and a half 
in the daytime ; 8 bottles being given, and 12 to 15 oz. of food being taken in 
the twenty-four hours. 

During the second month (weight 8 to 11 lb.), 3 to 4 oz. of food every iwo 
hours and a half; 8 bottles being given, and 20 to 30 oz. being taken in the 
twenty-four nome 


During the third and fourth months (weight 11 to 14 lb.), 4 to 5 oz. ot | 


food every three hours ; 7 bottles being given, and 30 to 35 oz. being taken 
in the twenty-four hours. 

During the fifth and sixth months (weight 14 to 16 lb.), 6 to 7 oz. of food 
may be given every three hours; 6 bottles being given, and 35 to 40 oz. 
being taken in the twenty-four hours. 

Feeding Bottles.—The simplest feeding bottles are the best. It is wise 
to avoid all those provided with india-rubber tubes, corks, and those that 
have indented letters on their surfaces. The rubber tubes soon crack and 
become rough inside, corks absorb some of the food and quickly become 
foul, while any indentations on the inner surface of the bottle make it difficult 
to scour clean with a brush. The best class of bottles are those with rather 
wide mouths (see fig. 12), or such as are supplied with Soxhlet’s or Escherich’s 
milk sterilisers, and are perfectly plain and fitted with large teats that can be 
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turned inside out for the purpose of cleansing. The small teats supplied 
with the fancy bottles cannot be readily cleaned. The bottles after being 
used should be thoroughly cleaned with a brush kept for 
the purpose, and inverted so, that they may drain and no 
dust may be allowed to get into them. The great point 
in cleansing bottles is to attend to them at once after 
being used. Wash them thoroughly in soda water and 
set them to drain. The teat must be thoroughly washed, 
and a tooth brush used after the teat has been turned 
inside out. Both bottle and teat may be Jdozled, but 
boiling is apt to cause the rubber to perish quickly. 

Diet from Six to Twelve Months.—While some 
mothers are strong enough, and are sufficiently good nurses, 
to suckle their children to the end of the first year, there il 
are many others who begin to flag about the 6th or 7th 
month, and in such cases it is desirable to supplement the 
breast by means of some milk food. There is no lack of 
artificial or patent foods from which to choose. If the 
infant is entirely dependent upon artificial food, it should 
take from 1} to 2 pints of good cow’s milk every twenty- 
four hours, between 6 months and 1 year, diluted with 
one-fourth or one-third of barley water or sugar water. 
Some form of starchy food may be added with advantage, 
or now the digestive powers of the infant are sufficiently 
advanced to form dextrine and maltose out of starch, 
thus forming a valuable and easily assimilated carbo- 
hydrate. Care must be taken that all starchy matters 
are thoroughly boiled, so that the starch granules become gelatinised, as 
raw starch is less easily digested. 

Barley jelly, whole-meal flour, maize, oatmeal, all answer very well if 
thoroughly cooked and made sufficiently thin to pass through the teats of 
ordinary feeding bottles. 

If the digestion of starch is not proceeding well or if curd is being 
passed in the stools, malt extract or ‘Bynin’ may be added to the food after 
it has been boiled, and allowed to become just cool enough to taste ; 
it is then set aside for a few minutes before giving it. Five meals in the 
twenty-four hours will, as a rule, be sufficient, some 6 to 8 oz. being taken 
at each meal. The fiys¢ meal may be taken between 7 and 8 A.M. ; the 
second between Io and II A.M.; the ¢hird, 1 to 2 P.M.; the fourth, -from 
4to 5 P.M.; and the 7/¢/, the last thing at night. There is no harm in 
giving the infant a well-toasted crust to nibble, but thick foods should 
not be allowed, and beef tea and eggs are certainly unnecessary and best 
avoided. 

During the 7th, 8th, and 9th months, 34 oz. to 3 oz. will be an average 
gain, and by the end of the 9th month 20 lb. weight may be reached, 
During the last three months 2 0z. to 14 0z. per week; and the weight is 
usually over 22 lb. by the end of the first year. 

It must not, however, be forgotten that infants may put on fat which 
naturally adds to their weight without their being necessarily ‘strong and 
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healthy. Care must be taken to weigh them at the same time of day, so that 
there may be no mistake. 

At twelve months, if the child be strong and healthy, the bottle may be 
gradually left off, and food of a more solid character may be substituted, 
but milk is still to be the staple food. 


Diet from Twelve Months to Highteen Months of Age. 


First meal, 7.30 AM. Fine bread sops with milk, or oatmeal or hominy 

porridge made with milk. 

Second meal, 11 AM. A drink of milk. 

Third meal, 1.30 P.M. Bread.crumbs and gravy or a lightly boiled egg and 
bread and butter. Sago or rice pudding. 

Fourth meal, 5.30 P.M. Bread and milk. 

Fifth meal, Milk to drink. 


After eighteen months of age, when healthy children have cut their 
first set of double teeth, small quantities of fish, fowl, or meat may be allowed. 
Of fish, boiled whiting, sole, or cod, carefully freed from all the bones, is 
readily taken by most children. Boiled fowl is better than butcher’s meat in 
early childhood. Of the latter, underdone mutton chops, torn into shreds 
and mixed with bread crumbs or well-mashed potatoes, are the best and 
most digestible kind of butcher’s meat. Rice, sago, and tapioca puddings, 
stewed apples, and preserves of various fruits, may be allowed. Children 
unfortunately are often strangely fastidious in their tastes, and will frequently 
take a dislike to many forms of the most digestible foods. It is always well 
to introduce as much variety as possible into their diet. 

For older children hominy porridge with treacle for breakfast, to be 
followed by small quantities of bacon or egg, with cocoa or weak tea, are as 
a rule well digested and are beneficial, provided that the porridge or bread 
and milk forms the Pzéce de réststance of the repast. Soups made in various 
ways from meat and vegetables form an exceedingly wholesome and digesti- 
ble meal. Pastry, as a rule, is bad ; boiled rice with raisins and stewed fruit 
of various kinds is much to be preferred. 

When the child is old enough to sit up to table at dinner and take meat 
cut from a joint, the greatest care should be taken to see that the meat is 
carefully cut up into small pieces before it is put into the mouth, and is 
thoroughly masticated before swallowing. So important is this, that if there 
is any doubt as to the cutting up by the nurse, it will be well to insist that all 
the meat should first be put through a mincing machine ; the gravy can be 
afterwards added to it. Masses of half-masticated meat will not be digested 
if bolted in the usual way, and will be passed almost unchanged in the 
feeces ; and if the food is thus bolted, it is less satisfying, and leads to more 
being consumed than is required by the system. A stand must always be 
made against the common practice of giving children biscuits or ginger- 
bread at almost all hours of the day. The stomach requires rest like every 
other organ in the body, and is certain to become deranged if sweet things 
are being taken at all times. 

The Care of Immature and Weakly Infants.—Infants born before 
the full time of forty weeks require special ¢are in nursing and feeding, and 
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this is true also of delicate infants born at full time. Infants born before the 
thirtieth week and weighing under 23 Ib. only exceptionally live more than a 
few hours. There are, however, instances on record of infants weighing 
under 2 lb. at birth being successfully reared. In one case under the care 
of Dr. A. Mumford which he brought under our notice the infant weighed 
1lb. 14 0z. at birth, it survived, and has since done well. Villeman and 
Charpentier and others have recorded somewhat similar cases. Those born 
at the thirtieth or thirty-first week and weighing 23 to 3 lb. have a better 
chance of being reared, though the mortality among such is very high. 
Those born at the thirty-sixth week and weighing 4 to 43 1b., or at the 
thirty-eighth week weighing 43 to 54 lb., have a good chance of surviving, 
but require exceptional care. 

For the most part premature infants have but little subcutaneous fat, and 
feeble powers of maintaining their temperature ; they quickly lose heat and 
readily succumb if exposed to cold. They are usually of a dull-red colour 
from the asphyxiated condition of blood, their skin hangs in loose folds, their 
movements are sluggish, and the cry is feeble in consequence of the partial 
expansion of their lungs. The muscles are limp and toneless, the respiratory 
and sucking movements wanting vigour as compared with an infant born at 
term. No washing operations must be attempted, but the infant as soon as 
it is separated from the placenta must be completely enveloped in warm dry 
absorbent cotton wool. Separate pieces may be made to envelop the limbs, 
and another piece in contact with the buttocks to absorb the urine and feces. 
It is wrapped in blankets or woollen wraps, placed in a padded basket or 
box, and kept warm with hot-water bottles. The cotton-wool diaper can be 
removed when soiled, and the rest of the cotton-wool wrapper may be 
renewed daily if the condition of the infant admits of the necessary handling 
and exposure. The apartment must be kept at a temperature of 70°F. at 
least ; much higher than this will render it very uncomfortable for the mother 
and attendants. It is well to have a cylinder of oxygen in the apartment to 
use for the infant in case of necessity. 

The feeding of premature infants is likely to be a matter of some diffi- 
culty ; the infant may be too feeble to suck, and very likely no milk may 
make its appearance in the mother’s breasts. The breast milk in these 
cases is likely to be more rich in proteids than ordinary colostric milk, and 
consequently may disagree, giving rise to sickness and diarrhcea. It will 
probably be the best plan to draw off the mother’s milk at intervals, dilute 
with warm water, and give it to the infant with a pipette with an india-rubber 
ball attached. Failing the mother’s breast, sterilised whey may be given 
(p. 51), or, in case of a weakly infant, the whey must be diluted with an 
equal quantity of water. Two to four drachms may be given hourly. If 
there is much vomiting, or if the infant is not taking its food well, the food 
should be introduced direct into its stomach by means of a rubber catheter. 
(See GAVAGE, Appendix.) 

Later, Io per cent. cream—obtained by letting 30 oz. of fresh milk stand 
for four hours, and taking the upper Io oz., may be diluted with sugar water 
and Pasteurised. The food should be well diluted at first, and the strength 
and amount increased if all goes well. Thus 3 oz. of 1o-per-cent. cream 
may be taken and made up to [5 oz. with sugar water ; later, 4 oz. made up 
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to 2 oz., with sugar water. Then 4 or 5 oz. may be taken and made up to 
20 oz., with sugar water, these amounts being given in twenty-four hours. 

The introduction of Incubators or Brooders has undoubtedly been the 
means of saving the lives of premature infants, especially in maternity hos- 
pitals, where the infant can be placed at once after birth in the apparatus. 
An incubator usually consists of a small chamber, which can be kept at a 
temperature of 90° F. if need be, and is well ventilated. Various forms have 
been designed for the purpose; the one most used in this country is 
Hearson’s,! the Couveuse Lion? being largely used on the Continent. It is 
needless to say that the management of a baby-incubator requires the 
attendance of intelligent and experienced nurses. 


1 235 Regent Street, London, W. 
2 26 Boulevard Poissonnieére, Paris. 


CHAPTHR [V 


DISEASES OF THE DIGESTIVE SYSTEM 


Examination of the Mouth.—An inspection of the cavity of the mouth 
and fauces in infants and children is of great importance, and mistakes in 
diagnosis are exceedingly likely to be made if this is neglected. In newly- 
born infants the mucous membrane of the mouth is comparatively dry, and 
continues so for the first two or three months of life ; the secretion of saliva 
becomes gradually freer as the glands develop, and the infant begins to 
dribble, for it is some time before it learns to swallow its saliva and to keep 
its mouth shut. The lining of the infant’s mouth is at first of a dull red 
colour, and flocculi of milk are often to be seen adhering to it, as the move- 
ments of the tongue and lips are imperfect, and there is but little secretion 
of fluid to cleanse the mucous membrane. All through infancy and early 
childhood the mucous membrane is exceedingly apt to become the seat of 
various lesions. The membrane is necessarily delicate, the epithelium is 
easily injured, and affords a favourable ground for the cultivation of crypto- 
gamic growths and various micro-organisms ; hence the frequency with 
which we find parasitic stomatitis and various superficial ulcerations and 
aphthous patches. 

Inspection of the mouth of the newly born may reveal various abnorma- 
lities, some of minor importance, such as the small millet-seed nodules 
situated in the middle of the roof of the mouth, a shortened fraenum linguz, 
or the presence of small clear swellings (ranula) beneath the tongue. Among 
the important abnormalities may be mentioned cleft palate, and an abnor- 
mally high arched roof. 

All through early life there is a tendency to hypertrophy of the lymphatic 
tissues in the naso-pharynx and fauces. It must be borne in mind that the 
passage through the naso-pharynx in infants is exceedingly narrow, and the 
presence of adenoid overgrowths or enlarged pharyngeal tonsil (which may 
perhaps be congenital) seriously interferes with the infant’s respiration, and 
in some instances seems to excite ‘choking fits,’ or spasm of the glottis. 

Dentition.—The influence of dentition upon the health of the infant de- 
pends very much upon the child’s constitution. A strong and vigorous infant 
which has been brought up at the breast will cut its teeth one after another 
without trouble, and but for the appearance of the teeth through the gums 
the friends will not be aware that dentition is in progress. On the other 
hand, if the infant is rickety, weakly, or the inheritor of neurasthenic tenden- 
cies, the period of dentition may be a period of danger, as the irritation 
caused by the pressure of the tooth is liable to give rise to various forms of 
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discomfort and trouble. The first dentition begins during the middle of 
the first year, and ends with the appearance of the posterior molars in the 
middle of the third year. Sometimes, without any known cause, the first 
teeth make their appearance before this; indeed, it is not infrequent for 
infants to be born with a tooth already cut: such teeth, however, are im- 
perfectly developed, and consist merely of a thin shell of enamel. Some 
by no means strong children cut their teeth early. In rickets dentition is 
delayed ; in those cases in which rickets makes its appearance prior to the 
sixth month, dentition may not commence during the first year, the infant 
being toothless at a year old. In other cases the infant only becomes 
rickety towards the end of the first year, when the incisors are perhaps 
through the gum, and then there follows a long delay. 

By the fifth or sixth month saliva is formed in large quantities, so that 
there is frequently dribbling from the mouth, and the infant is constantly 
putting its finger to its mouth, as if there were some sort of irritation going 
on there. A month or so later the gums may become tender, the mucous 
membrane congested, aphthe appear on the tongue, inside the lips, or on the 
hard palate, and the infant is feverish and cross to a degree. Perhaps now 
the edge of a tooth, usually one of the lower middle incisors, will be felt 
through the gum. Some days or even weeks will perhaps elapse before the 
edge of the tooth is actually cut. It is a singular but by no means unusual 
circumstance for a tooth to advance so as almost to stretch the mucous 
membrane of the mouth, and then become stationary for some time. 

Now while it is the almost daily experience of the practitioner that the 
process of cutting the first teeth gives rise to discomfort, he knows also that 
mothers and nurses are ever ready to attribute every childish illness to the 
teeth. Many infantile ailments are mysterious in their origin, especially 
attacks of feverishness, and in children under two years old there is always 
a tooth nearly cut, or has just been cut, or is about to be cut, to supply the 
explanation. It is this popular tendency to attribute every childish ailment 
to the teeth which explains the large sale of ‘teething powders.’ The 
danger is that important errors in diet, a patch of pneumonia, or meningitis 
may be overlooked if the teeth are allowed to explain everything. While it 
is unwise to shut our eyes to the disturbance and discomfort produced by a 
stretched and swollen gum, care is needed to avoid using the explanation of 
‘tooth cutting’ to cover ignorance or merely to satisfy the clamour of an 
anxious mother for a definite opinion as regards her child’s illness. It is a 
good rule always to seek for an explanation elsewhere than in the teeth, if 
there is no local lesion in the gum, such as swelling, tenderness, or some 
evidence of inflammation. 

Feverishness.—When the gum is swollen and tender prior to the cutting 
of a tooth, the infant is apt to be irritable, having fits of crying without any 
apparent cause, which nothing will pacify ; at first gently rubbing the gum 
will give ease, but at a later stage this only aggravates the trouble from the 
acutely painful state of the gum. The fever is intermittent, the child being 
hot and feverish for the most part at night and unable to sleep, while towards 
morning it cools down and dozes for a few hours; the temperature may 
reach 102° or 103°, rarely more. Such attacks may often pass away without 
the tooth being cut, or may continue for some time after the edge of the 
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tooth has appeared, and before the rest of the tooth has made its way 
through. 

Stomatitis —The mucous membrane of the mouth, more especially that 
part of the gum where the tooth is about to appear, the tongue, hard palate, 
and inside of the cheeks, may be the seat of small superficial ulcers or small 
spots denuded of epithelium, their surface being of a grey or yellowish 
colour, and their edges surrounded by a zone of erythematous redness. 
These spots are evidently sore, and may be the cause of the infant refusing 
the breast, and crying whenever liquids, containing salines, such as beef tea, 
are taken. 

Enlarged Glands.—Occasionally it happens in children predisposed to 
glandular enlargement that the irritation caused by these aphthous patches 
gives rise to a swelling of the glands, either the submaxillary when the lower 
jaw is affected, or the parotid or upper cervical lymphatic glands, which 
receive the lymph from the upper jaw. These swellings may quickly subside, 
or end in acute or chronic suppuration. In the latter case successive teeth 
being cut keep up the source of irritation. 

Eczema and Lichen.—\t frequently happens that infants who suffer, or 
are liable to suffer, from eczema are much worse while a tooth is pressing 
through the gum. The eczema very frequently gets well in the intervals, 
the face and body being free, until a tooth comes near the surface, and 
there is a return of the eczema, the face and forehead flush up and papules 
appear which begin to ooze and crust. Lichen in the form of strophulus or 
urticaria is also common. 

Convulstons.—It may be taken for granted that no healthy infants suffer 
from convulsions ; those who do are either rickety or the children of neurotic 
parents, and inherit a tendency to nerve disturbance. Spasmodic affections 
of various groups of muscles occasionally take place. 

_ Lreatment.—Much controversy has arisen from time to time with regard 
to the use of the gum lancet, and the propriety of employing it in assisting 
dentition ; while many practitioners are in the frequent habit of using it. 
Others look upon lancing the gums as useless, if not mischievous. If the 
mucous membrane over the tooth is red, swollen, and tender, and the edge 
of the tooth can be felt, much pain and discomfort will be spared the infant 
by cutting down upon the tooth, presuming, of course, the infant is not a 
‘bleeder,’ nor comes of a family in which there is a history of haemophilia. 
The relief afforded is due in all probability to the local loss of blood, as well 
as to the relief of tension in the gum. That it has been done often un- 
necessarily, and that many troubles are attributed to dentition that have no 
connection with it, is no argument against the use of the lancet in proper 
cases. ‘The evidence is too strong to be lightly explained away, that fits of 
crying, feverishness, or even convulsions may be quickly relieved by freely 
lancing a swollen and tender gum. It, perhaps, need not be said that it is 
useless to lance the gum unless there is evidence that the cutting edge of 
the tooth is near the surface, or disappointment will certainly follow. In 
one case coming under our notice, in which an upper incisor was lanced in 
a rickety child, the tooth was not cut till exactly a year after the operation. 
The feverishness and tenderness in the mouth and sleeplessness may be gene- 
rally relieved by mercurial purges, bromides, or simple salines. (F. 1 and 2), 
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As much as five grains of bromide may be given if the infant is very 
restless, or two or three grains of chloral hydrate, or a mixture containing 


two and a half grains of each in a teaspoonful of syrup. Painting a tender 


and swollen gum with a saturated solution of bromide of sodium in glycerine 
and water will often relieve pain. If the gums remain spongy, or there is 
aphthous stomatitis, borax with tinct. myrrh may be used (F. 3). 

The temporary teeth differ in size and hardness in different children ; 
in weakly rickety children they are not only late in appearing, but when they 
do appear are dwarfed and consist of mere shells, quickly becoming black 
and carious, or loose and falling out of their sockets.. In other children the 
enamel appears deficient, and caries occurs early. Great care should always 
be exercised in the preservation of the first set of teeth. A soft tooth brush 
should be used every night, and the mouth thoroughly cleansed with warm 
water, in order to dislodge the fragments of food which have collected 
between the teeth. If the teeth show signs of caries, it is a good plan to 
use the tooth brush after every meal, adding a few drops of an alkaline 
mixture to the water (sp. ammon. aromat. 3j, sp. vini rect. 3iij). Whenever 
it is possible, carious temporary molars should be properly filled. 

The second dentition is not accompanied by the same troubles as the 
first, or at any rate to the same degree. The first molars and incisors usually 
make their appearance unobserved, and rarely occasion any inconvenience. 


The second molars may give more trouble. It sometimes happens that the 


gums get into an unhealthy state, being spongy and bleed readily, while 
the teeth become loose and give pain during mastication. It is during this 
period that ulcerative stomatitis may be present. Gumboils may be another 
source of trouble. If it is of importance to attend to the cleansing of the 
mouth during early childhood, it is of still greater importance to do so when 
the permanent teeth are appearing, and no effort should be spared to prevent 
their premature decay. 

The structure of the permanent teeth is no doubt influenced by the 
state of the health during infancy. We have already referred to the fact 
(p. 14), that illness taking place during the first year of life may affect the 
permanent set of incisors and canines, while the bicuspids and first molars 
probably and last two molars certainly escape. Mr. Hutchinson long ago 
pointed out that congenital syphilis often gives rise to a peculiar formation 
of the incisors of the permanent set. The ‘test teeth’ for syphilis are the 
upper central incisors ; the effect of this disease occurring during infancy is 
to arrest their development, causing dwarfing and also a central notch at 
the cutting edge, or perhaps a ‘screw-driver’ form of tooth; the other 
incisors may share in this want of development, but only in a secondary 
degree. Mr. Hutchinson has also pointed out that stomatitis occurring 
during infancy gives rise to a pitting or erosion of the enamel. The ‘test 
tooth’ for infantile stomatitis being the first molar, the incisors also may be 
affected, and they may be grooved by a ‘transverse furrow crossing all the 
teeth at the same level.’ In some cases the pitting of the upper surface of 
the molar produces well-marked rugosities (¢roston en mamelon). Other 
deficiencies of the enamel of more or less extent have been described by 
French authors. Mr. Hutchinson believes that the stomatitis giving rise to 


this condition is often mercurial in its origin, mercury having been given in. 
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the form of ‘teething powders’ or in other ways. Mr. Moon used to speak 
of a ‘mercurio-syphilitic’ tooth in which there was a want of enamel over a 
semilunar space near the cutting edge, and in consequence a breaking down 
of the enamel over this area. M. Magitot attributes erosion of the teeth to 
the effects of infantile convulsions, but it is probable the convulsions are 
coincident only. 

It is by no means always easy to explain why some children have good 
teeth with perfect enamel, while in others the enamel is deficient and the 
teeth quickly become carious. There cannot be any doubt, however, that a 
strong and vigorous infancy and early childhood with a good digestion and 
careful feeding must favourably influence the development of the teeth ; 
while infants who suffer from dyspepsia and are badly fed will suffer later on 
from bad teeth. No doubt apparent exceptions may occur. 


Diseases of the Mouth 


Catarrhal Stomatitis.—Catarrhal inflammation of the mouth may be 
primary, but it is more often secondary, accompanying dentition, dyspepsia, 
pneumonia, and other diseases. Stomatitis js especially apt to make its 
appearance during the first year of life, though it is common during the 
whole of childhood. Infants who are thus suffering, having begun to take 
the breast, suddenly let it go and cry, and are apt to stuff their fingers in 
their mouths ; they are feverish and irritable, the saliva is increased in quan- 
tity, and the mouth feels hot if the finger be inserted; the salivary glands, 
especially the sublingual, are swollen and tender. On examination of the 
oral cavity, patches of intense redness are to be seen on the mucous mem- 
brane inside the cheek, on the gums, or hard palate, the tongue is generally 
bright red and clean, or the surface is covered with a thick creamy fur, the 
edges and tip being clean and red. Very frequently at the seat of these 
erythematous patches, an exudation of yellowish or greyish secretion takes 
place, or there is a breach of surface where the epithelium is abraded, and 
small shallow ulcers are formed. These yellowish patches or ulcers are sur- 
rounded by a zone of redness. Such patches are usually termed Aphthee, 
and when present the term ‘aphthous stomatitis’ is often applied. Older 
children are subject to these attacks, and it is often seen to affect a whole 
household at the same time, the adults by no means always escaping. It is 
uncertain if it is contagious, but is certainly epidemic ; it is sometimes asso- 
ciated with tonsillitis. There may be feverishness, the temperature rising to 
103°, accompanied by the appearance of vesicles on the mucous membrane 
or the lips, tongue, and soft palate ; the vesicles soon disappear, being 
followed by patches of yellow exudation, or a shallow ulcer may remain. 
The spots remain sore for several days. The term Herpetic Stomatitis 
is sometimes applied to this form. Similar attacks have been described as 
occurring both in infants and children from drinking the unboiled milk of 
cows suffering from ‘foot and mouth’ disease ; and in any case where these 
affections occur in a widespread epidemic it is well to make careful inquiry 
into this as a possible cause. There are probably several distinct diseases 
resulting from specific micro-organisms included under the term ‘aphthous 
stomatitis.’ Fraenkel has found pus cocci, such as Staph. Pyog. citreus and 
- albus, as well as ‘gas-forming bacilli’ in stomatitis. During attacks of 
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tonsillitis, scarlet fever, measles, &c., aphthze often make their appearance on 
the tongue and inside the lips, while the corners of the mouth become 
excoriated. 

Sometimes patches of greyish-white or yellowish membrane form on the 
edges or sides of the tongue ; this form has been called Membranous 
Stomatitis. It has nothing to do with diphtheria, but streptococci and 
diplococci have been found in the fibrinous exudation. 

In infants aphthous patches, two in number, situated on the hard palate, 
one on each side of the median raphé, near the junction of the hard and soft 
palate, are often seen ; these are round superficial ulcers }—4 in. in diameter, 
their base being of a yellowish colour and surrounded by erythema. They 
have been described as Bednar’s aphthz, or plaques ptérygoidiennes by 
Parrot. They are produced by the pressure of the back of the tongue against 
the hard palate in sucking. They have nothing to do with syphilis. 

The treatment must depend upon the cause, whether the stomatitis 
depends upon dentition, gastro-intestinal catarrh, or other pathological con- 
dition. In most cases a mild purge will be useful to expel any indigestible 
food present in the alimentary canal, to be followed by some small doses 
of rhubarb and soda. It is doubtful if chlorate of potash is of any use in 
this form. 

Locally the spots may be touched with a solution of permanganate of 
potash (5 grs. to the oz.) or boric acid (15 grs. to the oz.). If the spots are 
slow in healing, they may be touched with lapis divinis. This latter consists 
of equal parts of sulphate of copper, alum, and saltpetre fused together. The 
diet should consist of milk and barley water made more dilute than usual, 
and for older children milk and sops. Beef tea and saline fluids are generally 
objected to on account of causing smarting in the mouth (Fy. 5) Fo) 

Parasitic Stomatitis. Thrush.—This form of stomatitis differs essen- 
tially from the forms already described, as it is due to the presence and growth 
in the epithelium of the mouth of a species of cryptogam. It is especially 
common in newly-born infants and in those of a few months old, who are 
suffering from some form of wasting disease, and in whom the mucous 
membrane of the mouth is in anunhealthy condition. But it is also found in 
infants during the last half of the first year, less commonly during the second 
and later years. It appears as small white distinctly raised points or scattered 
patches on the soft palate, mucous membrane of the cheek, lips, and tongue. 
While its chief seat is the mouth, it has been found in the larynx, oesophagus, 
stomach, caecum, and in one or two instances in the lungs. If touched with 
a small paint brush, the patch is found to adhere firmly to the mucous 
membrane and cannot be detached as can milk flocculi, for which it may 
readily be mistaken ; if forcibly detached there is left a red surface denuded 
of epithelium. The mucous membrane of the mouth is often red and 
unhealthy around the patches, in other cases it is quite normal. In mild 
cases these white patches are small and few in number ; in severe cases they 
become confluent and large, and the surface of the tongue and cheeks is 
covered with them. Infants so affected are mostly weak and ill, and often 
suffer from diarrhcea or gastric catarrh with wasting. It occurs in older 
children in the last days of tuberculosis, tuberculous meningitis, typhoid, and 
pneumonia, 
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If a piece of the white patch be detached and examined microscopically, 
it will be found to consist of epithelial cells, bacteria, yeast fungi, and the 
thread-like filaments of various mould fungi. The identity of the fungus 
which gives rise to the disease is a matter of uncertainty, the difficulty of 
identifying it being largely due to the presence of various organisms in the 
white patches. It has been wrongly identified as the Oidtum lactis, the 
mould fungus which is present in sour milk ; the cultivations of Grawitz led 
him to believe it to be identical with the yeast fungus or wine ferment 
(Saccharomyces mycoderma). Rees, 
who further investigated it, believes 
it to be a yeast fungus, though 
not identical with the above ; he 
gave it the name of Saccharo- 
myces albicans. The micro-organ- 
ism of thrush is most probably, 
as Fraenkel states, a link between 
the yeast fungi (Saccharomycetes) 
and the mould or thread fungi 
(Hypomycetes). It can be culti- 
vated in syrup, gelatine, or potatoes 
and bread paste; under certain 
conditions of nutrition it appears 
to resemble the yeast fungi, as on ae eee ee esha) 
the surface of the gelatine ; while 
at the bottom of the test-tube cultures jt appears more like the thread-like 
forms of the mould fungi. It is aérobic, and does not liquefy gelatine. 

The fungus usually appears in the form of filaments made up of cells 
joined together 3-4 » broad and 50-60 » long; these branch in various 
directions ; oval cells bud out from the joint between the elongated cells ; 
spores are present in these roundish cells. (See fig. 13.) 

Lreatment.—It is of much importance that great care should be taken to 
cleanse the mouth after the infant has taken the bottle, especially in a weakly 
infant of low vitality, weak alkaline solutions, just tinged with Condy’s fluid, 
being useful for this purpose. This can be done with a large paint brush or 
- soft wet rag, and on the first symptoms of thrush the borax lotion (Boe 
similar solution should be used. Asa stronger application to the parasitic 
patches a solution of sulphate of copper (2 grs. to the oz.) or carbolic acid 
(2 grs. to the oz.) is very effectual when applied with a paint brush. The 
success of the treatment depends not only on the destruction of the fungus 
but also on an improvement in the child’s general health. (F. 5, F. 6.) 

Heemorrhagic Stomatitis occurs in infantile scurvy. 

Ulcerative Stomatitis.—This form only occurs in children who have cut 
teeth, and is most common after the molars have been cut. It occurs in chil- 
dren both with healthy and also with carious teeth. The children who suffer 
from it in the severe form are unhealthy, and are either recovering from some 
infectious disease, or have been badly fed, or have been exposed to unhealthy 
surroundings ; it is also common in tuberculous children. The early sym- 
ptoms are feverishness, salivation, and smarting when food or drink is taken. 
When the attack is developed, an examination of the mouth will show that 
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the gums are much swollen and tender, and a purulent secretion is present 
along their free edges. The breath is foul, and some bleeding takes place 
from the swollen gums. The ulceration may extend to the mucous membrane 
of the cheek, especially that part contiguous to the lower molars. Here a 
deep ulcer with a yellow base may often be seen, and the fissure between the 
cheek and gums may also be involved. The side of the tongue is affected 
in some cases. Bernheim has recently described two micro-organisms, a 
bacillus and spirochaete, which he believes to be specific. Ulcerative 
stomatitis appears at times to be epidemic and contagious. 

Necrosis of the jaw is apt to follow in some of the more severe cases of 
ulcerative stomatitis ; instead of the process ceasing, as it usually does, the 
mischief spreads and a chronic osteomyelitis of the jaw is set up, much 
intensely foetid discharge comes away, the child’s health suffers, the cheeks 
become puffy and flabby, the ulceration of the gums spreads, and after a 
while it is found that a large piece of jaw, carrying perhaps two or three teeth, 
is loose ; if this is taken away, in some instances the process stops ; often, 
however, any new bone that may have formed becomes infiltrated with the 
foul discharges, and the mischief spreads along the jaw, piece after piece is 
taken away, until at last the entire jaw may have to be removed. We have 
removed the whole bone from condyle to condyle for this condition. Many 
surgeons believe that the disease begins as a periostitis and not as an ulcera- 
tion of the gums, and that alveolar abscess is the starting-point ; this may be 
so sometimes, though certainly not always.! 

The child’s health materially suffers from the discharge and foul state of 
the mouth. In one instance, after removal of the jaw, the child was sent home 
convalescent, but died suddenly, apparently from falling back of the tongue. 
Restoration of the jaw is very imperfect in these cases, for the new bone 
necroses as fast as it forms. The process closely resembles phosphorus 
necrosis, but is not due to that poison. 

Treatment.--After every meal the mouth should be well rinsed with 
warm water or Condy’s fluid, and the gums and teeth cleaned with a bit of 
absorbent wool or soft rag, not sponge, so that the same bit may never be 
used again ; the gums should then be mopped over with the glycerine of 
borax 2 parts to tincture of myrrh 1 part. Of internal remedies, by far the 
most efficient is chlorate of potash, given in three to five grain doses three 
times a day or more. In the large majority of cases this if given early will 
quickly cure the disease—twenty or twenty-five grains in the twenty-four hours 
is a safe amount to give, but should not be continued for more than a week. 
It may be followed by an iron tonic. The diet should consist of fluids and sops, 
beef tea and other nourishing liquids being given freely, especially in those 
cases where the disease occurs in the poorly nourished and underfed. This. 
treatment will usually suffice to arrest the disease ; but once the bone becomes 
seriously involved, in some cases nothing seems to have any effect. Strong 
nitric acid, carbolic acid, &c., seem to have little power, and the purulent 
infiltration only ceases when the-whole bone has been destroyed. These plans 
should, however, be carefully tried, chloroform being of course given, and 
subsequently there should be very frequent cleansing of the mouth with equal 


1 Dr. Angel Money has reported a case coming on after typhoid and affecting the 
upper jaw.. The lower jaw is the one most commonly attacked. 
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parts of rectified spirit and water. As soon as the disease has ceased to 
spread, any loss of bone or teeth should be supplied by a plate with artificial 
teeth, to prevent falling in of the lips and the prematurely senile appearance 
thus produced. Even where the alveolus alone is destroyed, since no new 
formation of bone occurs the permanent teeth are often loosened and fall 
Our. tg, Fs 3, F. 5!) 

Alveolar Abscess is, as might be expected, a very common result of the 
neglect or mismanagement of carious teeth. After an attack of toothache 
the pain may completely subside, and swelling of the face over either the upper 
or lower jaw rapidly come on. This, of course, means that the inflammatory 
process—hitherto limited to the alveolus, and hence giving rise to great 
pain, because there is great tension on a large nerve—has extended to 
the soft parts covering the bone by escape of the pus from the alveolus. 
The pain is greatly lessened, or ceases altogether. The condition is thought 
of little importance, and no steps are taken to obtain advice, as there is 
no longer pain, and a swelled face is looked upon as the natural and proper 
ending of a toothache. No doubt most of these cases get perfectly well, 
at least for a time, for the abscess bursts either by the side of the tooth 
or more often through the alveolus and gum, and discharges itself into 
the mouth. Finally, the abscess closes up, and all remains quiet till some 
failure of health or some irritation rouses the carious tooth to another 
outbreak. In not a few cases, however, neglect to remove the source of 
irritation—i.e. the carious tooth—gives rise to one or other of the following 
troubles. Often a sinus remains inside the mouth leading through the 
alveolus to the fang of the dead tooth, and a constant discharge of a small 
quantity of foul pus takes place within the mouth. Such a condition cannot 
but be prejudicial to a child’s health. The breath is foul, and the foul fluid 
is swallowed, poisoning alike the lungs and stomach, and often a child is 
kept ailing for months, for want of extraction of a carious tooth. In other 
cases, the abscess tracks to the surface and is allowed to burst there, giving 
rise often to a lifelong disfigurement, in the shape of a depressed scar over 
the upper or lower jaw. Or, again, a chain of enlarged lymphatic gland or 
a glandular abscess owes its origin to neglect of a carious tooth or alveolar 
abscess. Necrosis of the jaw often results from similar neglect. Occasionally, 
too, we see cases of antral abscess in children as a result of extension of 
mischief from a tooth, though it is perhaps less common in children than we 
might expect. There is a most unreasonable objection both on the part of 
parents and of some dentists to extraction of teeth, even if they are ex- 
tensively carious, and even if they are only temporary teeth. It is difficult 
to believe that the retention of a dead or carious temporary tooth can do any- 
thing but harm to the jaw and the underlying permanent teeth. It is perhaps 
still more difficult to understand the principle on which objection is made 
to the removal of a tooth while there is an abscess present, yet it often 
happens that delay is urged till the abscess is well. In all cases a carious 
temporary tooth should be removed at the least sign of inflammation about 
it or if it causes foul breath. In all cases a tooth that has given rise to an 
alveolar abscess should be removed, and if its extraction does not empty 
the abscess a free opening should be made inside the mouth, and the abscess 
cavity and the whole mouth frequently washed out with some antiseptic lotion 
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till all is well again. On no account should an abscess be allowed to track 
towards the surface of the face, nor should any tooth be allowed to remain 
in the jaw with a sinus leading down to its fang. If antral abscess is met 
with, or necrosis of the jaw, they must be dealt with by the ordinary methods, 
bearing in mind the softness and thinness of children’s bones. We had in 
1895 under our care a child with extensive tuberculous disease of both 
antra, which probably arose from the irritation of carious teeth. 

Gangrenous Stomatitis. Cancrum Oris.—Cancrum oris occurs almost 
invariably in squalid, half-starved children after some of the exanthemata ; 
sometimes, however, it seems to have no such predisposing cause. The 
disease begins as an inflamed spot on the inner surface of the cheek or upon 
the gum, the mischief rapidly spreads, both in depth and area, and the whole 
thickness of the cheek and gum becomes 
involved. On the outer surface the cheek 
is swollen, shining, stiff, and pale, or 
sometimes dark red, its vessels are 
thrombosed, and soon a black spot ap- 
pears in the centre of the pale waxy 
area ; the cheek is perforated, the black 
spot becomes a definite slough which 
partially separates. Then the edges of 
the gap become black and the sloughing 
spreads, preceded by a zone in which 
the skin is pale and cedematous. In 
severe cases the whole side of the face is 
rapidly destroyed, the gums sloughaway, 
the jaw necroses, and the teeth drop out. 
There is intense foetor of the discharge 
and breath, which poisons the child, fre- 
quently causing pneumonia and death 

NN before the process is complete. Sir S. 

fon ths Deere resulting after recovery Wilks considers that when the sloughing 
rom cancrum oris ; subsequently remedied Z 

by a plastic operation. Dr. Wilkinson’s attacks the gum first, it may be only an 

eo aggravated form of the ulceration met 

with in a late condition of scarlet fever; this is seen usually in the lower 
jaw, while in true cancrum oris the upper jaw is attacked." 

In a fair number of instances the process is arrested and the sloughing 
ceases, the parts clean up and heal rapidly, leaving, of course, a more or 
less severe deformity. In fatal cases death is due to exhaustion or septic 
pneumonia. The amount of pain and distress suffered is variable, sometimes 
but little of either exists. 

Treatment.—The treatment of cancrum oris consists in the free local 
application of the actual cautery, or, better, of pure nitric acid. The child 
should be put under chloroform and the parts carefully dried with lint ; 
sticks dipped in strong nitric acid should then be rubbed well into the 
edges of the sloughing parts and over the surface of the gums, after cutting 
away any loose sloughs and removing sequestra, Care must, of course, be 


1 An excellent description and figure are given in Mr. Cooper Forster's book on the 
Surgical Diseases of Children, 
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taken not to allow the acid to run over the sound skin. Several applica- 
tions of the acid should be made, the parts being dried after each. After- 
wards, a little iodoform should be powdered on and the surface smeared 
well with carbolic oil. No less important than the local treatment is the 
free administration of stimulants and abundant nourishment. As much 
wine or brandy as the child will take (about 3-4 0z. of brandy in twenty- 
four hours for a child of five years), carbonate of ammonia and bark, eggs 
beaten up with milk, strong soup and meat extracts should be given. In 
these cases, as in phlegmonous erysipelas, patients seem to be able to take 
almost an unlimited amount and to thrive on it. Opium should be given, 
but with caution, as it is not always well borne. If the child recovers, the 
deformity is often remediable to a considerable extent by a plastic operation. 
Perhaps the most troublesome after-condition is closure of the mouth by 
adhesions ; an attempt to prevent this should be made during healing by 
the use of screw gags or mouth-openers, and later, by division of the scar 
tissue ; in some cases even section of the jaw and the establishment of a 
false joint may be required. It must be confessed, however, that the treat- 
ment of this cicatricial contraction is far from satisfactory, and often no 
permanent good result is obtained. 

Some cases of cervical cellulitis (so-called angina Ludovici) closely re- 
semble cancrum oris in their results. (See p. 262.) 

Acute Tonsillitis.—It is hardly possible to exaggerate the importance 
of a thorough examination of the throat of a feverish child, especially when 
the cause of its illness is not obvious. A child, more particularly a young one, 
does not, like an adult, volunteer the information that its throat is sore and 
painful during the act of swallowing, and will even deny that it is sore when 
it is actually suffering from severe tonsillitis, Without a careful examina- 
tion it is quite possible to overlook not only tonsillitis but scarlet fever or 
diphtheria, especially if there is some chest complication present to throw 
the observer off his guard ; or he may come to the conclusion that a case of 
submaxillary ‘mumps,’ or croupous pneumonia with physical signs delayed, 
is a case of scarlet fever. Any one who has had any experience of a fever 
hospital will be able to call to mind many cases where errors have been 
made through neglecting to examine the tonsils or from want of knowledge 
of their appearance in health and disease. 

Children are very liable to tonsillitis in its broadest sense, and this is in 
harmony with the fact that the lymphatic system during childhood is ex- 
tremely active and especially prone to inflammation. The use which the 
tonsils fulfil is uncertain, but, whatever their exact function, it is certain 
that they belong to the lymphatic system, and they have been justly com- 
pared to Peyer’s patches, inasmuch as they resemble them in structure, con- 
sisting of congeries of lymph follicles or so-called ‘solitary glands.’ They 
have a large blood supply, and their lymph sinuses freely communicate 
with the lymphatics of the mouth and pharynx, and also with the deep 
cervical glands situated behind the angle of the jaw. Their surfaces are 
covered with deep clefts or crypts which serve to increase the surface of the 
mucous membrane covering them ; these are apt to become filled with thick 
yellowish secretion, and are then seen as yellow points scattered over the 
surface. One of the functions of the tonsils is probably the formation of 
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leucocytes, or white blood corpuscles, which are shed into the salivary secre- 
tion, and the cheesy secretion formed during inflammation consists princi- 
pally of these bodies. Tonsillitis occurs under the influence of many different 
conditions during childhood, and possibly the proneness of the tonsils to 
inflame is, in part at any rate, the result of their position at the entrance of 
the fauces, where the various forms of aérial poisons, bacilli or other germs, 
would, when inhaled, be especially likely to lodge. Many of the zymotic 
diseases are accompanied, or, what is a very significant fact, are preceded, 
by tonsillitis. Thus the tonsils are the seat of inflammation in scarlet fever 
and diphtheria. Typhoid fever and influenza sometimes commence with sore 
throat, measles and rétheln are mostly attended with some congestion or 
catarrhal inflammation about the fauces. The tonsils are apt to become in- 
flamed as the result of cold, as from a wetting or exposure to a draught or 


Fig. 15.—Vertical section of human tonsil (x 29), Landois and Stirling. 
I, crypt; 2, epithelium infiltrated with leucocytes below and on the left, 
but free on the right; 3, adenoid tissue with sections 4 4 4 of lymph 
follicles ; 4, fibrous sheath ; 5, section of mucous gland duct ; 6, blood-vessel. 


keen east wind, and possibly also from some gastric disturbance. Many 
believe that tonsillitis is at times due to inhaling sewer gas or unwholesome 
smells. It also appears sometimes to precede or accompany an attack of 
acute rheumatism, or peri-endocarditis. 

The record of tonsillar complication is not complete without reference 
to the epidemics of sore throats which are apt to occur in schools, hospitals, 
and other public institutions, or wherever many children are brought 
together. Some of these epidemics have appeared to be modified scarlet 
fever, diphtheria, or influenza, as proved by their belonging to a scarlatinal 
or diphtheritic epidemic which was coexistent in the neighbourhood or pre- 
cedéd or followed the epidemic of sore throat. But in other cases it has 
been clearly shown that there is an epidemic or infectious form of sore throat 
which closely resembles both scarlet fever and diphtheria, but which, while 
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similar in many respects, is actually distinct, as shown by its not protecting 
from either of the above diseases.! In some of these attacks of tonsillitis, 
streptococci, pneumococci, colon-bacilli, and other organisms have been 
found, while the D-bacillus has been absent. Some cases of epidemic sore 
throat have apparently been traced to the consumption of the milk of cows 
suffering from ‘foot and mouth’ disease. Whenever sore throats occur in a 
household or school, the possibility that they are the result of the scarlatinal 
or diphtheritic poison should always be kept in view, while at the same time 
the milk supply and the sanitary condition of the establishment should. be 
carefully investigated. In an epidemic of feverish sore throats occurring on 
one occasion at the Manchester Children’s Hospital, one case was compli- 
cated with pneumonia and another had pericarditis. The epidemic was 
probably due to influenza. . 

To whatever cause the tonsillitis is due, whether sporadic or epidemic, 
the symptoms are mostly the same. The attack usually begins suddenly, 


Fig. 16.——Acute Tonsillitis. a, child aged three years ; 6, child aged four years. These 
two cases belonged to an epidemic of sore throats ; scarlet fever was’ not certainly 
excluded, but in no case was there a rash. 


though it is often preceded for a few hours by a feeling of soreness in swallow- 
ing. Unlike scarlet fever, it is usually unattended by vomiting; the evening 
temperature runs up to 103° or more, the tonsils are swollen and red, there 
is much secretion of mucus, and in a few hours yellow points make their 
appearance upon the tonsils, the result of secretion retained in the crypts. 
(See fig. 15.) The tongue is furred, but does not become of a ‘strawberry ’ 
appearance as in scarlet fever. In some cases, instead of the yellow points 
seen on the tonsils there is a yellowish exudation formed by the coalescence 
of the yellow spots on the inner surfaces of the tonsils ; this does not adhere, 
as a rule, with any degre of firmness, and may be removed with a brush. 
The inflammatory lesion remains for the most part tonsillar, and shows but 


' Vide Tonsillitis in Adolescents, C,Haig-Brown, M.D, 
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little tendency to spread and involve the nasal mucous membrane or the middle 
ear, and, while the glands at the angle of the jaw may become enlarged, 
they are not hard or surrounded by cellulitis. There is no true ulceration of 
the tonsils or sloughing of the palate. The temperature remains remittent 
for a few days, gradually returning to normal. 

Such is the clinical history of an attack of acute catarrhal tonsillitis, but 
it must be remembered that many such attacks are exceedingly mild, and 
are accompanied by but little pyrexia, and may perhaps come and go 
without much complaint being made about them. Acute tonsillitis from any 
cause is apt to leave the tonsils enlarged, and the mucous membrane: 
covering them in a condition of chronic catarrh. Repeated attacks in 
children liable to glandular swelling, accompanied as they are by catarrh 
of the naso-pharynx in many cases, give rise to various troubles which will 
be described later. 

Diagnosis.—The most important question to consider, when called to 
see a case of tonsillitis, is whether scarlet fever and diphtheria may be 
excluded with certainty ; as, if they can, it is tolerably certain that the case is 
not one which will give rise to any anxiety either on account of the patient 
himself or his friends. Unfortunately, however, it is not often possible to 
express an opinion without misgivings ; that which appears to be a simple 
tonsillitis may be scarlatinal or diphtheritic in origin. It need hardly be said 
that the child suffering from tonsillitis should be stripped and a careful 
examination made of the surface of the body by a good light in order to 
detect a rash, and the faintest rash would necessarily arouse suspicion. In 
the absence of a rash a certain diagnosis is often impossible, but glandular 
enlargement, discharge from the nose, much redness of the fauces with 
yellow exudation on the tonsils, true ulceration of the tonsils or soft palate 
or otitis, if present, would make the diagnosis of scarlet fever a probable 
one. Should desquamation follow, if it is certain there has been no rash, it 
is of no diagnostic importance. If nephritis occur in the third week, it 
points to the scarlatinal nature of the attack as beyond doubt. A strawberry 
tongue is rarely present in the absence of a rash. The difficulty of diagnosis 
between mild diphtheria and tonsillitis accompanied by greyish exudation is 
hardly less than that between tonsillitis and scarlet fever in the absence of 
arash. Albuminuria, nasal discharge, glandular enlargement and cellulitis, 
and the presence of Loeffler’s bacillus in the exudation, all point to diph- 
theria ; if paralysis follow, the diagnosis of diphtheria is certain. In all 
doubtful cases swabs should be taken of the secretion and submitted for 
bacterial examination. (See DIPHTHERIA.) 

Treatment.—Every attack of tonsillitis during childhood should be 
treated not only with respect but with suspicion, and the case should at 
once be isolated as far as it is possible to do so. It should constantly be 
before the mind of the practitioner that the case may be one of abortive 
scarlet fever or diphtheria, and that the next case to which he is called in 
the same household may be a genuine attack of one of the above zymotic 
diseases. It is always wise, when called to such cases, to give a guarded 
diagnosis and prognosis until the case has been under observation for a few 
days. The patient is to be confined to his room or to his bed, according 
to the severity,of the attack, and his diet should consist of milk, beef tea, 
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and sops. If there is much pain in swallowing, hot fomentations medicated 
with belladonna or opium may be applied externally and renewed at frequent 
intervals. The tonsils should be painted with a solution of boro-glyceride 
in water (1-12), of iodine gr. ij, glycerine 3j, and water 3); black currant 
jelly or lozenges are also useful. Salines, such as the citrates or chlorates 
of the alkalies, combined with aconite or salicylate of soda, if there is 
much fever, may be given during the febrile stage ; acids and cinchona 
during convalescence. (F. 7, F. 8, F.9, F. 10.) If diphtheria is prevailing 
in the district it is wise to inject antitoxin at once instead of delaying it 
till the results of a bacterial examination are to hand. 

Chronic Tonsillitis.—So-called chronic tonsillitis, or tonsillar hyper- 
trophy, is a very important child’s disease, though by no means limited to 
childhood. The affection consists in an actual overgrowth of tonsillar 
adenoid tissue, so that the tonsils become greatly enlarged and project as 
rounded or irregular masses in various directions. Most commonly they 
grow inwards towards the middle line, and may reach such a size as to meet 
and be flattened by mutual pressure ; they may then almost completely 
block the orifice of the pharynx. In other instances they enlarge vertically 
and become large oval masses projecting far down into the pharynx and 
upwards and backwards towards the posterior nares. In other cases again 
they protrude outwards, separating the layers of the-soft palate and forming 
a bulging mass on the roof of the mouth. Sometimes the surface is almost 
smooth, marked only by the orifices of the tonsillar crypts, and sometimes it 
is quite rugged and irregular. 

The causes of chronic enlargement of the tonsils are probably the various 
irritations, mechanical and other, to which they aré exposed, just as in the 
cases of masses of lymph gland tissue elsewhere. _ 

_ The overgrowth is often accompanied by recurrent attacks of acute in- 
flammation ; in other cases there is no pain or acute distress at any time. 
The secretion of the mucous glands may be retained, and thick pellets of 
inspissated matter be shut up in the crypts. Occasionally, on examining 
the region of the tonsil, instead of the usual appearance, a large yellow mass 
will be seen blocking up the whole of that side of the pharynx : it is soft and 
fluctuating and on incision gives exit to a large quantity of thick doris of 
mucus, pus, cholesterine, &c. This condition. we have sometimes thought 
to be a congenital mucoid cyst. It is rather alarming at first sight, and looks 
like a large abscess on the point of bursting. The symptoms are those of 
tonsillar hypertrophy with more or less dysphagia. 

The ordinary enlarged tonsil is usually pale, and in old casés hard and 
sometimes almost cretaceous. The enlargement may be found at any age 
from birth (being sometimes congenital) to puberty, or more rarely later ; it 
gives rise to a definite series of symptoms, all or most of which are usually 
present together. There is a vacuous, heavy look, from obstruction to 
breathing and consequent imperfect aération of the blood, also imperfect 
development, and often stunting of growth ; the mouth is kept open, the 
breathing is stertorous and in sleep snoring. These children usually sleep 
heavily but restlessly, often starting in their sleep ; incontinence of urine is 
sometimes present, a result, no doubt, of the supply of imperfectly aérated 
blood to the nervous centres. ‘There is usually chronic nasal and often 
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aural catarrh, from the extension of irritation from the tonsils to the neigh- 
bouring mucous surfaces. The speech is nasal and indistinct, the chest is 
often ill-developed, pigeon-breasted, or, as pointed out by Lambron, has 
the diaphragmatic constriction (M. Mackenzie). Recurrent acute tonsillitis 
is generally complained of, but there is seldom constant dysphagia ; there 
is an increase of the pharyngeal mucus due to catarrh, and the breath is 
often foul. The actual dwarfing and stunting from this condition is some- 
times very marked. | 

It is in our experience true that enlargement of the tonsils is nearly 
always accompanied by the presence of the closely allied adenoid vegetation 
in the naso-pharynx, to be mentioned presently. Occasionally, however, 
either may exist without the other. The lingual tonsil appears to be much 
less often affected, or at any rate it very seldom gives rise to any symptoms. 
We think it is more common to find adenoid growths without enlargement 
of the tonsils than hypertrophic tonsils without adenoids. 

Treatment.—Chronic tonsillar hypertrophy, when once well established, 
is little affected by mere local applications or constitutional treatment ; it is 
only during an attack of acute inflammation that good can be done by such 
means. In the early stages of the affection astringents, such as glycerine of 
tannin, and tonics sometimes succeed. The only efficient mode of treat- 
ment is by removal ; caustics and the actual cautery are inferior methods of 
obtaining the same result. 

For that form of enlargement in which the tonsils project inwards, or 
inwards and downwards, nothing is so efficient, simple, or easy as removal 
with the guillotine.! Chloroform should be given asa rule. It is not only 
kinder, but it enables the operator fully to examine and deal with the adenoid 
masses as well as with the tonsils. 

As much tonsil as can be readily removed should be taken away, but it 
is not necessary to remove the whole gland ; the part left behind usually 
soon shrinks. Both tonsils, if enlarged, should be removed at one sitting. 

The guillotine cannot be satisfactorily used unless the tonsils project 
considerably towards the middle line ; in many cases, however, its use may 
be made easier by pressing the tonsil inwards with the finger applied to the 
neck just in front of and below the angle of the jaw.?, Where the over- 
growth is outwards and the guillotine cannot grasp the tonsil, the vulsellum 
and the blunt-pointed bistoury must be used, care being taken to keep the 
edge of the knife turned somewhat inwards. In some few cases even this 
is impracticable, and it is only in those rare instances that puncture with 
the Paquelin cautery should be employed ; the cautery may be thrust 
through the anterior pillar of the fauces, or directly into the gland between 
the pillars at one or two points ; shrinking is said usually to follow. Potassa 
fusa is sometimes used, but is dangerous and tedious ; scraping away the 
tonsil with a sharp spoon is the best plan if the gland is very friable and 
soft. 


1 Fahnestock’s is the one that we prefer, though it is a somewhat delicate instrument 
and liable to get out of order; those usually sold are too large and clumsy for con- 
venient use. 

2 The tonsil cannot be felt externally, but a lymphatic gland lies just on its outer side, 
and when enlarged is often mistaken for the tonsil (Treves). 
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Removal of enlarged tonsils while acutely inflamed is usually condemned. 
We have, however, done it with great relief to the patient ; it is, of course, 
very painful for a few minutes. 

After removal some swelling often follows, and may last for a week or so, 
but then subsides. After free removal the enlargement rarely recurs. We 
have, however, seen two or three instances where a re-growth, larger even 
than the original one, has appeared after a lapse of some months. We should 
be inclined to look with suspicion upon such cases as possibly indicating a 
tendency to lymphomatous growth elsewhere. 

We have unintentionally enucleated a tonsil with the guillotine on several 
occasions, the whole gland coming away entire instead of being cut through ; 
the result was, of course, satisfactory. It has recently been proposed to 
revive the old method of enucleation, but we think in the majority of cases 
it will not be found practicable. 

After the operation iced milk only should be allowed for the first day, 
and milk and soft food for the next day or two ; after this the ordinary diet 
may be gradually resumed. Painting the tonsils with glycerine of tannin 
after the operation is perhaps useful. Sometimes a whitish deposit of lymph 
on the cut surface of the tonsil appears after the operation, and may cause 
unnecessary anxiety as to a diphtheritic infection of the wound. 

We have never seen bleeding follow the operation to any serious extent ; 
when it does occur it usually arises from injury to the pillars of the fauces, 
which are sometimes stretched over the tonsil so tightly as to be indistinct. 
A little ice to suck is all that is needed in most cases ; should there be any 
severe bleeding, pressure or the application of the cautery might be required. 
Injury to the carotid is, of course, out of the question. 

The argument against the excision of tonsils, that the overgrowth sub- 
sides as the child grows up, is altogether invalid in any severe case, for the 
mischief to the general development, and often to the hearing power, is 
done before the tonsils subside. There is no foundation for the idea that 
any wasting of the testes occurs from the removal of the tonsils ; it is much 
more likely that a lack of development should be due to the tonsillar 
enlargement than the reverse. The operation is an altogether harmless and 
beneficial one. 

Tonsillar Calculus is a very rare condition due to collection of 
secretion of inflammatory material and subsequent calcareous degeneration ; 
the tonsil is enlarged, hard, and often painful, the calculus can be felt with 
a probe, and should be turned out of its cavity. 

For the connection of tonsillitis with adenitis, the reader is referred to 
the chapter on Diseases of the Lymphatic Glands. 

Enlarged Uvula.—The uvula is sometimes acutely inflamed as part of 
a pharyngitis or is chronically enlarged ; in the latter case it may require to 
be snipped off. We have also met with cases of papilloma of the uvula. 

Nasal Adenoid Growths.—It often happens that a child is brought 
with all the symptoms of tonsillar hypertrophy—chronic nasal catarrh, 
pinched nose, nasal obstruction, snoring, nasal voice, deafness, stupidity, &c 
(vide CHRONIC TONSILLITIS), and yet the tonsils are little if at all enlarged, 
or if they are the removal does not cure the affection. In such cases there 
is probably overgrowth of the post-nasal adenoid tissue, the ‘ Dharyngeal 
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tonsil, or ‘Luschka’s tonsil, so called. This condition, which was first 
described by Meyer, is very common in childhood and is often overlooked ; 
it is, however, readily found out and treated if its symptoms are remem- 
bered. Since the ‘pharyngeal tonsil’ is a lymphatic structure, it is likely 
to become enlarged as a result of irritation in its neighbourhood. Chronic 
nasal catarrh with retained secretion or chronic pharyngitis with perhaps 
retention of mucus in the median naso-pharyngeal recess may cause or 
keep up such enlargement. When a child suffers from chronic nasal 
obstruction due either to the catarrh or the enlarged adenoid growths, the 
difficulties already mentioned as arising from overgrowth of the tonsil will 
occur. Further, the growth of the nasal cavities and of the palate and 
alveolar arch is often impeded, and a narrow high arch and compressed jaw 
may be the result. (G. A. W.) — | 

The impediment to respiration, especially if tonsillar enlargement co- 
exists, is considerable, and apparently croupy attacks and asthma may be 
due to or at least associated with the presence of adenoid vegetation. The 
question of the association of the adenoid growths and tonsillar enlarge- 
ment with tuberculosis has been much discussed, and it may at least be 
said that the lymphatic tissue is markedly liable to suffer from irritation in 
the subjects of both conditions, and that respiratory obstruction is likely to 
affect injuriously, in a high degree, those who are tuberculous. _ Chronic 
tuberculosis of the cervical lymphatic glands is undoubtedly a result of the 
enlargement of the faucial and pharyngeal tonsils. 

A finger passed back into the pharynx and turned up behind the soft 
palate to the posterior nares will feel the warty, sessile, or pedunculated 
masses about the upper surface of the pharynx and round the posterior 
nares, often almost completely blocking the apertures. An excellent oppor- 
tunity of seeing these growths is afforded by cases of cleft palate, in which 
they are nearly always well marked. 

These excrescences bleed readily, but are not tender to the touch. In 
such cases, the vegetation should be scraped away with a Gottstein’s curette. 
Meyer’s ring scraper and Léwenburg’s forceps are sometimes useful, the 
latter especially if the growths are very tough. It is far better in these 
cases to give chloroform and do the operation thoroughly than waste time 
and trouble by incomplete scrapings with the finger-nail or applications of 
the cautery or other such means. If done thoroughly by the method 
recommended, it is very rarely necessary to repeat the operation, though 
occasionally growths so small as to escape removal subsequently enlarge 
and require treatment. It is best to operate with the child’s head thrown 
well back over the end of the table so that no blood trickles into the air 
passages. This operation is one that should be strongly insisted upon ; it 
removes the source of many troubles and much weak health. Though 
apparently a good deal of blood is lost at one of these operations, the 
amount is not so large as it seems, since a good deal of mucus and saliva is 
mixed. with it. Occasionally, though very rarely, severe bleeding has 
followed the operation, and we were told, in a case operated on by ourselves, 
that bleeding came on in sufficient quantities to cause blanching of the 
child’s face. Pressure with an astringent compress at once stopped the flow. 
It is always well to warn the friends after this operation that the child is 
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likely to vomit blood which has been swallowed during or immediately after 
the scraping or excision, and it is only in the event of further bleeding that 
anxiety need arise. 

The affection is an exceedingly common one, and may be met with at all 
ages. We have seen it in quite the first few months of life, and we believe 
it is sometimes congenital. No treatment except mechanical removal is to 
be recommended, though the application of caustics may in some cases be 
effectual. In early cases of adenoid growth and slight nasal obstruction, 
and in all cases after operation, exercises adapted to develop the nasal 
fossee are desirable. The child should be taught to close the mouth and 
breathe deeply through the nose, practising systematically twice or three 
times daily for a specified and increasing number of inspirations. Improve- 
ment in chest capacity as well as in that of the nose will be gained ‘by such 
exercises. 

Pharyngitis Gangrzenosa.— We have met with two cases of pharyngitis 
in which extensive ulceration occurred, and which did not appear to be due 
to diphtheria, scarlet fever, or other zymotic disease. One of these cases 
was a hitherto healthy boy aged nine years ; there was little fever, but much 
induration and cellulitis at the angle of the jaws. When seen by one of us, 
it was impossible even under chloroform to get a good view of the fauces ; 
there were one or two smart hemorrhages: from the mouth, presumably from 
ulceration. He was apparently recovering when a sudden heemorrhage 
occurred, evidently from the throat, and proved fatal almost immediately ; 
no Post-mortem was obtained. In the second case there were no hemor- 
thages, but a deep ulceration of the tonsils and pharynx ; the disease much 
resembled in its onset and course gangrenous stomatitis, and proved fatal. 

Post-pharyngeal Abscess.—Abscess in the preevertebral fascia is 
usually the result either of caries of the cervical spine (see SPINAL DISEASE) 
or of suppuration of the lymphatic gland in this region from irritation 
about the pharynx or posterior nares. The symptoms are dysphagia and 
dyspnoea, with pain and dribbling of saliva or mucus; a peculiar nasal or 
palatal resonance in the cry is described by Politzer. On examination a soft 
fluctuant swelling will be felt, and the posterior wall of the pharynx will be 
seen to project unduly, and possibly the yellowish colour of the pus may be 
seen through the mucous membrane. When the abscess is due to simple 
mucous irritation it should be opened through the mouth with a guarded 
knife, the child being turned on its face as soon as the incision is made, to 
allow the pus to flow out readily. We have seen post-pharyngeal inflamma- 
tion, without any visible pointing, give rise to so much dyspnoea as to render 
tracheotomy necessary. _ Occasionally a large mucous cyst, such as that 
described as occurring in the tonsil, is found on the posterior wall of the 
pharynx ; free incision is all that is required for these conditions. In other 
instances suppuration tracks round the outer side of the pharynx from the 
tonsil or soft palate or from suppurating cervical glands or other neighbour- 
ing parts. Where there is external evidence of abscess, it is better to make 
the opening in the neck, behind the sterno-mastoid, so that the wound may 
be rendered aseptic, as in abscess from spinal disease. Other causes of 
post-pharyngeal abscess are injuries and pharyngitis ; it may also occur in the 


1 Jahrbuch f. Kinderheilk, B. xxi. H. 1, 2, 


80 Diseases of the Digestive System 


course of scarlet fever or be the result of a breaking-down gumma. Many 
cases are recorded by Bokai as idiopathic; it is not improbable that some 
of these were glandular. Wiel gives otitis as a cause. Convulsions, facial 
paralysis, great swelling of the neck, and spasm of the sterno-mastoid may 
sometimes occur (M. Mackenzie). The disease has been mistaken for 
many different affections, probably most often for croup. Examination of 
the throat by the eye and finger will always clear up a doubt in the later 
stages, though, as already pointed out, the diagnosis may be very obscure 
at first. Dr. Vere Pearson, ‘Lancet, October 26, 1901, in recording a 
number of these cases; points out that many of them are overlooked, and 
hence the mortality is high. He adds ‘purulent nasal discharge’ is a 
frequent symptom in addition to those mentioned. 

We have met with these abscesses in quite young infants as well as in 
older children. All Pearson’s cases except one were under two years old. 
In a case that we saw, a finger passed into the abscess cavity could find its 
way between the vertebra and the pharynx upwards nearly to the base of 
the skull, and downwards almost to the root of the neck. The abscess was 
probably the result of suppuration in a retro-pharyngeal lymphatic gland, 
and caused both dysphagia and dyspnecea. 

Inflamed post-pharyngeal glands may cause symptoms some days before 
they suppurate. In this stage no fluctuant swelling can be found, and there 
will be no dyspnoea. In one case we saw in a schoolboy of twelve years 
convalescent from pneumonia, there was a temperature of 103° or there- 
abouts for nearly a week before a swelling appeared, there was deep-seated 
pain in the neck, pain on moving the head, and some pain in swallowing. 
When first seen the fauces were red but not swollen; later there was 
urgent dyspnoea, which was relieved by the pus being evacuated. The 
symptoms at first suggested otitis with suppuration in the middle ear. 

Retro-cesophageal abscess sometimes occurs, and may give rise to 
dyspnoea necessitating tracheotomy, rarely to dysphagia ; it may be due to 
spinal caries or extension of suppuration from other parts.’ It is not so 
common in children as the retro-pharyngeal abscess. When it occurs there 
is swelling on both sides of the neck, dryness of the throat, tenderness and 
pain on movement, with fever and alteration of the voice. The abscess 
may burst into the cesophagus or burrow round the neck. We have met with 
three cases of abscess bursting into the cesophagus: in two caries of the 
spine, and in the other tuberculous gland disease was the cause of the 
abscess. According to Barthez and Rilliet, a form of dry coryza, with even 
coma or convulsions, may occur, and the onset may be sudden. After the 
abscess has burst, ‘ traction diverticula,’ or stricture of the gullet, may result. 
Fomentations and feeding by enemata or an cesophageal tube should be the 
early treatment, with incision at the posterior border of the sterno-mastoid 
as soon as there is distinct evidence of suppuration. 

Stricture of sophagus.—Apart from congenital malformations, 
cesophageal obstruction in children is due either to paralysis or to cicatricial 
strictures, resulting usually from swallowing hot or corrosive liquids, such as 
potash, hydrochloric acid, &c. In such cases there is immediate danger of 
suffocation from implication of the larynx, as well as more or less dysphagia 


1 Ripley, Archiv. of Pediatrics, Feb, 1884. 
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from pain and swelling. These troubles, however, may be slight and tran- 
sient, and yet after a time cicatricial strictures may appear, or the obstruction 
may be present from the first. 

In cicatricial strictures there is a good deal of muscular Spasm present, 
either constantly or from time to time, and this may be much increased by 
the passage of bougies. In some cases it js impossible to pass even a small 
instrument without an aneesthetic, and yet a fair-sized one may be admitted 
when the child is fully under chloroform, Sometimes at intervals the child 
is able to swallow fairly freely, while at other times the obstruction is almost 
complete. The profuse secretion of saliva and mucus is often very dis- 
tressing. Such contractions are most commonly situated high up in the 
gullet, but they may be very extensive. The position of the stricture may 
be ascertained by auscultation during drinking, or by the passage of 
bougies,’ after the history of the accident and the dysphagia have led to the 
discovery of the obstruction. A careful examination should be made of the 
cesophagus, to find out if possible the calibre, position, and number of the 
strictures, but bougies must be used with the utmost gentleness. We have 
had a case of perforation of the cesophagus and escape of fluid into the 
pleura in our own experience. In a case which we saw with Mr. T. H. 
Pinder he told us that at one time marked improvement in power of swal- 
lowing had followed entire deprivation of all food by mouth ; the child 
was supported for some days entirely by enemata, and it js probable that 
absence of irritation caused relaxation of muscular spasm, though there 
was a possibility that the relief was due to a sloughing off of the edge of 
the constricting cicatrix at least in part, or it may have been merely that 
there was an interval in the progress of the contraction analogous to that 
occurring in cases of malignant disease. Mr. Pinder suggested that 
abstinence might also have diminished the size of the pouch which forms in 
these cases above the stricture, and so abolished the valve-like obstruction 

to some extent. 

The best treatment of cesophageal stricture in such cases is usually that 
by gradual dilatation with bougies.? The drawback to it is that relapse is 
very apt to occur as soon as the daily passage of the instrument is omitted. 
Forcible dilatation by MacCormac’s dilator and internal cesophagostomy have 
been employed ; the former may be useful, the latter is too dangerous. 
Failing these cesophagostomy may be performed if the stricture is limited to 
the upper part of the gullet, or, if not, gastrostomy ; the latter operation is 
the safer and the more generally applicable one. If an operation is to be 
done, it must not be put off too long. As soon as it is clear that dilatation is 
insufficient and the child is losing weight, no further time should be wasted. 
Done early, and done in two stages (Howse), some success may be expected 
from gastrostomy, and the rest given to the gullet by the operation may 

result in restoration of the canal subsequently (Davies Colley), or it may be 
Possible to dilate or divide the stricture by instruments passed upwards from 
the stomach into the cesophagus. For details of the operation we must 


* In new-born children the distance from the gums to the cardiac orifice is about 

seven inches (Sir Morell Mackenzie). 
® Keller records thirty-five cases under two years of age with twenty-three cures, im- 
provement in three cases, and five deaths, ‘four remaining under treatment. 
G 
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refer to the general text-books. In a case in which we performed gastro- 
stomy there was much trouble from regurgitation of the food through the 
gastric fistula. The wound became unhealthy, and the child died of abscess 
between the liver and stomach. 

(Esophageal stricture from congenital syphilis, and obstruction from 
pressure of abscesses outside the gullet or from traction by cicatricial tissue 
around (pericesophageal abscess), are occasionally met with, as in the fol- 
lowing case, in which stricture of the cesophagus followed scarlet fever : 

Hannah N., et. three, had scarlet fever six months before admission. The attack 
was a severe one, with a bad throat and suppuration of cervical glands. She was admitted 
April 4, 1892, with stricture of the oesophagus, severe enough to have prevented swallowing 
solids for some time past. Takes milk and gruel. The obstruction was at the level of the 
cricoid, and even the smallest bougie could not be passed through it. The pharynx above 
the stricture was dilated, causing a protrusion on the left side of the neck, She was able 
to swallow milk and fine sop, and gained weight in hospital. She was taken out, and 
again admitted in the following October, when the symptoms, which had abated, became 
worse upon attempting to swallow some apple. There was then complete obstruction, 
but under chloroform a small catheter (No. 3, English) was passed through the stricture, 
which apparently extended for a considerable distance. When heard of two years after- 
wards, she could eat bread and butter and mashed potatoes very well, but could not 
swallow meat. She was well nourished. 


Swallowing Foreign Bodies.—It is very common for children to be 
brought with a history of having swallowed a farthing or button, or some- 
thing of the kind, and much alarm is caused to the child and its friends. 
In many cases the history is a mistaken one, in others the foreign body 
passes into the stomach, gives rise to no symptoms, and is voided ina day 
or two with the motions. 

The only treatment required in such cases is to give the child plenty of 
bread, potatoes, suet pudding, &c., to provide a sufficient faecal sheathing for — 
the harmless passage of the body. 

In some few instances, however, an angular mass such as a bone, ora 
sharp-pointed object such as a pin, may be swallowed, and may be arrested 
in the pharynx or cesophagus. In such cases there is usually some obvious 
sign of its presence, such as pain, dysphagia, retching, or vomiting ; possibly 
some blood-stained mucus is brought up. Within the past few years or so 
we have had several cases under our care in which a halfpenny has been 
swallowed, and in each case it was clearly shown bya radiogram just behind 
the top of the sternum with the faces of the coin antero-posterior. In one 
‘nstance the coin had been six weeks in the gullet, and in none of the cases 
were there any very severe symptoms. In each instance we removed the 
halfpenny by means of the ‘coin-catcher,’ while the child was under an 
anesthetic ; no trouble followed in any of them. 

If there is no urgent dyspnoea, a careful examination of the fauces should 
first be made to see if the object is not lodged between the pillars ; failing 
this, the finger should be passed to the back of the throat, and the root of 
the tongue and epiglottis be searched, care being taken not to mistake the 
cornua of the hyoid for a foreign body. If nothing is found, and the site of 
the body can be felt from the outside of the neck, and especially if the mass 
is hard, angular, and insoluble, an attempt should be made to remove it 
with the bristle probang or coin-catcher, or, failing these, possibly with — 
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cesopha geal forceps, though these are more dangerous. Failing these plans, 
the choice lies between an attempt to push the foreign body on into the 
stomach and the performance of cesophagotomy. The first plan should. be 
followed in the majority of cases, and can be best managed by the gentle, 
steady use of a good-sized bougie. It is applicable to instances where the 
- foreign body is soft, smooth, and rounded, and not likely to give rise to 
trouble in its passage through the intestines. It must be remembered that a 
feeling of soreness and irritation may remain about the fauces for some time 
after the passage and removal of a foreign body, and may give rise to the 
belief that there is still something there. In cases of swallowing fish-bones, 
and their becoming impacted, doses of hydrochloric acid or vinegar and 
water may be given, but the remedy is unpleasant and tedious. An anes- 
thetic may be used to lessen the discomfort of examination. Emetics, as a 
rule, are not good treatment. As in the cases mentioned, skiagrams are of 
the greatest value. . . 

Gsophagitis.— Infantile cesophagitis, first described by Billard, is a rare 
disease, supposed to be caused by irritation from bad milk, improper feeding, 
or sore nipples. The symptoms are unwillingness to suck, crying and imme- 
diate regurgitation after beginning to suck, and often some tenderness about 
the neck on pressure. The inflammation may be local or general, and may 
give rise to ulcers or sloughing, and possibly to subsequent stricture. The 
prognosis is bad ; the disease may come on immediately after, or even exist 
at birth. It is not likely to be mistaken for anything except congenital 
malformation, in which the obstruction is absolute. Cleanliness, careful 
feeding, and the administration of glycerine of borax in small doses, con- 
stitute the treatment.! 

Other rare conditions met with are congenital hypertrophy of the mucous 
glands and varix of the cesophagus. 


1 Sir Morell Mackenzie. 
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CHAPTER V 


DISEASES OF THE DIGESTIVE SYSTEM (continued) 


Examination of the Abdomen.— /isfection.—The abdomen in infancy 
is proportionately larger and more rounded in appearance than the abdomen 
of adults, and this is at once apparent on inspection as the infant lies stripped 
‘n its cot or on its mother’s lap. An exaggeration of this condition is often 
seen in cases of chronic dyspepsia or intestinal catarrh; there is great 
distension of the intestines with ‘bound wind, the abdomen being much 
increased in girth and the skin stretched and shiny. If, as is often the case, 
there is more or less wasting of the fatty tissues, the large abdomen con- 
trasts strangely with the wasted and shrivelled form of the infant, giving it 
a very characteristic appearance. The large liver of the infant is responsible 
to some extent for the disproportionate size of the abdomen. An inspection 
of the abdomen will reveal any enlarged veins on the surface, or the 
presence of large tumours or an excessive amount of fluid in the peritoneum. 
‘The umbilicus will be examined at the same time, and any hernia or local 
lesion here detected. Instead of a distended abdomen, the condition of 
flatness or retraction may be present, especially if there is acute cerebral 
disease. In many cases of pyloric stenosis in infants the peristaltic con- 
traction of the stomach may be seen through the abdominal wall. 

Palpation.—The muscular wall of the abdomen is comparatively thin, 
and less rigid in infants and young children than it is in adults, and con- 
sequently palpation yields more definite results, and is therefore of greater 
value as a means of diagnosis. ‘Thus in young children the edge of the 
liver, an enlarged spleen or kidney, feeces in the colon, a distended bladder, 
a matted or thickened omentum, much enlarged mesenteric glands, may be 
felt by more or less deep pressure by the hand on the abdomen. It is need- | 
less to say that the conditions are not always favourable ; distension of the 
intestines with gases so as to bulge and distend the abdominal walls will neces- 
sarily interfere with palpation of the abdomen ; then, again, a fractious and 
crying child is necessarily difficult to examine in this way. But even under 
the most unfavourable circumstances the warm hand, laid on the abdomen 
and firmly pressed in, may detect a tumour, or some enlarged organ, or an 
invaginated piece of intestine, and information be gained which may be of 
great advantage in making a diagnosis. Even ascertaining the tenseness 
or laxity of the abdominal walls is of importance in forming a diagnosis 
between cerebral and gastric vomiting, as in cerebral disease there is mostly 
a relaxed state of the walls of the abdomen which enables the edge of the — 
liver and perhaps other organs to be felt with abnormal distinctness ; while, © 
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on the other hand, in gastro-intestinal disorders there is usually more or less 
distension of the stomach and bowels, the distended organs interfering with 
a thorough exploration of the abdominal contents, It must be said, how- 
ever, that in acute and continuous vomiting from any cause, the abdomen 
may be concave in shape from the contraction of the small intestines, 
Palpation may give valuable information with regard to pain and tender- 
ness in the abdomen, provided the observer is alive to the fallacies which 
may arise through the fractiousness of his little patient. 

We note here that palpation with the forefinger in the rectum may give 
valuable information in some conditions, as in invagination of the bowel, 
tumour, abscess, &c., in the abdomen. 

By percussion the investigator is able to confirm the results obtained by 
palpation, and gain information not otherwise obtainable ; thus he may 
map out by percussion the outline of a dilated stomach, or ascertain the 
limits of fluid in the peritoneum, 

Anatomically the abdomen of the infant differs from the adult’s in that 
the liver is proportionately larger in the newly-born infant, occupying at least 
half of the abdominal cavity. _ The inferior limit of the liver is consequently 
lower, and the left lobe covers the stomach to a greater extent in the infant 
than in the adult. The infant’s stomach, so far as shape is concerned, does 
not differ in any important respect from the adult’s ; the cardiac curvature 
is perhaps less well marked, and it comes into closer relation with the liver 
and spleen. As a consequence of the thinness of their walls, the stomach 
and intestines are apt to become dilated during infancy from the pressure of 
gases given off from their contents, and to remain more or less constantly 
in a distended state. The large intestines—more especially the caecum, 
ascending colon, and sigmoid flexure—are more movable, and consequently 
more easily dragged from their normal position, in infants than in adults. 
This is especially true of the sigmoid flexure, for sometimes at an autopsy 
the sigmoid flexure, if distended with gas or feces, may be found much 
displaced towards the right side. This must be remembered in palpating 
the abdomen, for faeces which from their position may appear to be in the 
ileum or ceecum may in reality be in a displaced sigmoid flexure. 

The Dyspeptic Diseases of Infancy and Childhood.-—No infant, 
whether fed at the breast or with artificial foods, escapes having indigestion 
in one form or another ; it is certain that sooner or later various dyspeptic 
ailments will supervene and form no insignificant part of the troubles of an 
infant’s life. We have not far to go to seek an explanation of this. The 
alimentary canal of an infant is exceedingly intolerant of any form of irrita- 
tion, while, with very slender resources to fall back upon, it has to perform a 
large amount of work in the digestion of food in order to make good the 
losses incident to life and supply suitable material for the rapid growth 
which is taking place. During the whole of infancy the digestive apparatus 
is worked to its uttermost Capacity in digesting the food required for the 
infant’s maintenance and growth, and any overtaxing of its powers is very 
likely to be followed by disturbed unction. The commonest causes of 
indigestion in infancy are practically the same as those in adults : the appe- 
tite perhaps is in excess of the digestive powers, and more food is taken 
than can be digested, or the food taken is of an improper quality ; in both 
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cases the result is the same, the digestive juices are weakened, the food 
decomposes in the alimentary canal, toxic products are formed, and vomiting, 
colic, or diarrhcea occurs. In some cases the vomiting points to the stomach 
being most affected; in others the passage of loose stools containing un- 
digested food, with much flatulence, indicates that the small intestines are 
involved, the large bowel when colic, tenesmus, and an excoriated condition 
of anus are present. In the mild cases there is a deficient secretion or 
impaired quality of the digestive juices, so that they are incompetent to 
digest the amount of food taken, decomposition products are formed, which 
give rise to discomfort, until expelled by vomiting or diarrhoea. In the 
severe or more prolonged forms there is a catarrhal condition of the mucous 
membrane which is more or less obstinate in its course. In discussing 
these dyspeptic conditions arising during infancy and childhood, it is con- 
venient to consider the prominent symptoms separately, always bearing in 
mind, however, that they are only symptoms of morbid conditions and not 
diseases. 

Flatulence and Colic may be present unaccompanied by either vomit- 
ing or diarrhoea, both breast-fed and bottle-fed babies alike suffering, though 
the latter do so more frequently. It is the result in many instances, perhaps 
most frequently, of the infant taking its food too quickly and in too large 
quantities ; digestion is performed imperfectly, fermentation takes place in 
the small intestines, and gases are formed which distend the bowels. The 
abdomen is distended, the infant is restless and cannot sleep, it 1s con- 
stantly crying and tossing about, and if it brings up or passes large quantities 
of flatus, there is much relief. Ease for the most urgent symptoms may be 


found in giving the infant a teaspoonful or two of an equal quantity of lime © 


water and cinnamon water, or small doses of carbonate of ammonia and 
soda in peppermint water, or a small piece of the compressed salts known 
as ‘soda-mints,’ dissolved in a little syrup. It will be necessary, temporarily 
at least, to lessen the amount of food which the infant is taking ; this can 
be done in breast-fed children by giving them some sweetened barley water 
or whey before taking the breast, and not allowing the breast to be given for 
too long or too often. In artificially fed infants the amount of food, espe- 
cially the amount of curd, must be reduced either by dilution with barley 
water, lime water, or by predigesting the curd. Large enemata of warm 
water (10-15 oz.) and hot fomentations to the abdomen will.generally relieve 
the severer cases of colic due to flatulence, and a grain of mercury and 
chalk powder combined with half a grain of Dover’s powder may be given 
by the mouth. Carbonate of magnesia with syrup of ginger is often useful. 
(F114) 

Vomiting.—Vomiting is a very common complaint during infancy, and 
babies that vomit are among the most troublesome cases with which we 
have to deal. There is a hypersensitive condition of the mucous membrane 
of the stomach, excessive peristaltic movements take place, and the stomach 
contents are vomited with more or less force. In some of the minor cases 
vomiting is due to overfeeding, or the food is too rich in fat or proteid ; in 
more serious cases there is mostly gastric catarrh, which is difficult to get 
rid of. The most frequent way in which food is rejected from the stomach is 
by what is termed by mothers ‘posseting,’ which consists of eructations of 
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small quantities of fluid from time to time without any effort, the food 
escaping from the corners of the infant’s mouth in consequence of a too 
vigorous peristaltic action of the stomach. Fluid will also frequently re- 
gurgitate during the eructation of gases from the stomach. In true vomiting 
there is more or less retching, and the contents of the stomach come up 
with considerable force. Vomiting is especially common in infants who are 
taking cow’s milk, and who are unable to digest the large quantities of hard 
curd contained in the milk, the stomach probably containing much decom- 
posing curd and mucus. The stomach is perhaps dilated and toneless, does 
not completely empty itself, while its contents consist of decomposition pro- 
ducts. Any milk food on entering the stomach quickly undergoes fermenta- 
tion. Sometimes the vomiting is the result of Over-distension, or the 
formation of excessive quantities of gases, or of coughing. The vomiting of 
breast-fed infants is often due to their being given the breast at too frequent 
intervals, or to some other cause, as the ingestion of unsuitable food on the 
part of the mother ; or she may be suffering some great anxiety, which is 
in itself quite sufficient to cause an alteration in the quality of the breast 
milk. Vomiting in infants a few days old may be the result of some con- 
genital obstruction at the pylorus. It must also be borne in mind that 
vomiting in infants and children is frequently reflex, and not due to any 
lesion of the stomach, but the result of cerebral disease, as meningitis, or 
tumour, or of the irritation caused by cutting a tooth. Vomiting is some- 
times the first, and for a time the only, symptom in tuberculous meningitis, 
and may precede for a week, or even longer, any marked cerebral symptoms. 
Reflex vomiting may at first be entirely undistinguishable from dyspeptic 
vomiting ; the condition of the tongue is no certain guide, and it is only 
as the cerebral symptoms become more marked, the abdominal walls either 
retracted or in a toneless, flabby condition, that a diagnosis can be made. 
In older children the vomiting of an acute gastric catarrh may last for a few 
days, but any long-continued or habitual vomiting is very suspicious of cere- 
bral disease. The vomiting of a cerebral tumour is very erratic, comes and 
goes suddenly, there is usually headache and optic neuritis. Hysterical 
vomiting is occasionally seen in girls about puberty. Vomiting is usually an 
early symptom of scarlet fever and also of influenza. 

The treatment of vomiting must necessarily depend upon its cause. 
Vomiting in the breast-fed infant, provided the mother’s manner of life or 
diet is not at fault, is probably the result of too large quantities of milk 
being taken or it is too rich. It will generally be sufficient to insist upon 
regular hours of feeding at not too frequent intervals, and to give the infant 
a few teaspoonfuls of sweetened lime water before it has the breast, with a 
dose or two of hyd. c. creta to act on the bowels. If this is not successful, 
give the infant some whey or barley water for a few meals, while the mother’s 
breasts are drawn by means of a pump. Do not be in too great a hurry . 
to wean. Vomiting in the bottle-fed infant is more difficult to deal with 
especially when a gastric catarrh exists. The infant is under these circum- 
stances very intolerant of cow’s milk, even when largely diluted, the milk 
being quickly curdled in the stomach, and the hard lumps of curd are 
vomited in masses. In the milder cases it may probably be sufficient to 
resort to dilution of the milk, thus decreasing its richness, or to feed the 
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infant entirely on whey or barley water for twenty-four or forty-eight hours. 
Sterilised milk, condensed milk, or desiccated milk is nearly always retained 
" more readily than fresh cow’s milk by infants who vomit. Whatever food is 
resorted to, great care must be taken that too large quantities are not given 
at a time or taken too quickly. In severer cases, where no form of fresh 
milk is tolerated, milk peptonised by the addition of Benger’s peptonising 
powders is frequently useful. If the vomiting is severe and continued, the 
bottle must be done away with and the infant fed by the spoon or pipette, or 
a wet nurse may be obtained. An alkali, such as carbonate of soda, may 
be given before meals ; or bismuth and nux vomica may be tried. Washing 
out the infant’s stomach is often extremely useful, the infant ceasing to 
vomit after the acid mucus and decomposing curd have been removed. 
(a'oo05, th.) 26s) 

Diarrhoea.-—Looseness of the bowels is symptomatic of many different 
disorders and morbid conditions. An attack of diarrhoea frequently ushers 
in scarlet fever, or may be present in all stages of the malignant form ; it 
may accompany typhoid fever ; it is often present in septicaemia, empyema, 
ureemia, peritonitis. ‘The commonest form in children is the result of an 
accumulation of undigested food in the intestines, or of some irritating 
matters taken in the food. Infants at the breast are liable to suffer from 
looseness of the bowels soon after birth on account of the colostrum not 
agreeing with them ; they are also liable to suffer from the taking of im- 
proper food on the part of the mother during lactation ; over-feeding or a 
fit of anger, or other strong emotion on the part of the mother, has been 
known to be followed by diarrhoea in the infant. Artificially fed infants are 
much more liable to suffer than infants at the breast. The difficulty with 
which the curd of cow’s milk is digested overtaxes the digestive powers, the 
undigested curd irritates the bowels, and increased peristalsis is set up. An 
intestinal catarrh is soon established, the infant is restless, peevish, and 
cannot be got off to sleep, the abdomen is distended with gas, the legs are 
drawn up, and the infant passes perhaps five or six stools or more per diem. 
A severe chill may give rise to colic and diarrhcea. 

An examination of the napkin shows, instead of the bright yellow homo- 
geneous stools of the healthy infant, green and curdy motions, or one con- 
sisting of a yellowish or green slimy fluid. The infant is thirsty, takes the 
breast or the bottle vigorously at first, but is soon satisfied and pushes it 
away when offered. The tongue is coated and the mouth is often the seat 
of aphthous stomatitis. Vomiting may be present, but is mostly absent. In 
a day or two the infant begins to waste, the muscles of the limbs grow 
flabby, and the skin hangs about the thighs in loose folds, and the parts 
about the anus and genitals become red and frequently raw. Some infants 
are liable to such attacks especially during hot weather, and the result may 
be amore or less chronic condition of catarrh, to end in general malnutrition 
from. gastro-intestinal atrophy. Rickets is a very frequent sequence of 
intestinal catarrh. 

Not infrequently the symptoms point to a catarrh of the large bowel, and 
are more of a dysenteric character. Dysenteric diarrhcea may be primary, 
or follow an attack of simple diarrhoea, the general affection passing away 
and leaving a local inflammatory condition in the colon, sigmoid flexure, and 
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rectum. The same form of diarrhoea frequently succeeds whooping cough 
and measles. There is distension of the abdomen, with often more or less 
tenderness in the left iliac region on pressure, frequent passage of small 
liquid stools, consisting largely of mucus, biliary matters, and perhaps blood, 
preceded by much straining and forcing down and frequently followed by 
prolapse of the rectum. Older children often suffer from this form of 
catarrh of the large bowel, passing lumpy mucoid stools, and getting up 
perhaps several times in the night to sit on the vessel, only passing each time 
a little mucus streaked with blood. Dysenteric diarrhoea js apt to become 
chronic, alternately better and worse, until the patient is reduced to a con- 
dition of wasting. Sometimes dysenteric diarrhoea occurs in epidemics in 
winter as well as in summer. We have known several such epidemics, 

Older children sometimes habitually suffer from what has been termed 
‘lienteric’ diarrhoea, in which a loose stool is apt to follow the ingestion of 
food. Such children are generally subject to loose bowels, a diarrhceal stool 
following any form of excitement, especially a fright, the immediate cause 
being an exaggerated peristaltic action of the ileum and colon. There is 
often in such cases a catarrh of the large bowel, as evidenced by the excess 
of mucus which is passed : phthisical children also may suffer in this way. 
A form of diarrhoea which has been termed ‘fat diarrhcea,’ from the presence 
of an excessive quantity of fat in the stools, has been described ; it is 
presumably due to catarrh of the duodenum and pancreatic duct. 

In the slighter forms of diarrhcea in infants, where there is not much 
restlessness, distension of abdomen, and not more than four or five loose 
stools during the day, it will be usually sufficient to underfeed them for a day 
or two, and give them some mild laxative, as carbonate of magnesia or 
rhubarb and soda. Infants at the breast may be given a few teaspoonfuls of 
sweetened barley water in lieu of the breast, or after they have been partially 
satisfied at the breast. 

If the purging is at all severe and curdy masses are vomited, or appear 
in the stools, it will be best at once to withhold all milk for a day or two, 
and to substitute some more digestible and less fermentable food, such, for 
instance, as— 


Arrowroot water 


; . 2 ounces 
vey. 2 ‘ : : ; as ee 
White sugar . I teaspoonful 
or— 
Barley water . : : E - 10 ounces 
White of egg ; : . ounce 
White sugar . j : : - I or two teaspoonfuls 


Either of these may be given out of a bottle every few hours, and in amounts 
according to age. Veal broth is also very useful. 

The medicinal treatment in the early stage consists in giving a laxative 
for the first twelve or twenty-four hours. In these cases the diarrhoea is 
probably the result of a congestion of the mucous membrane of the intestine, 
and of the presence of irritating, perhaps putrescent materials, and it is wiser 
to assist elimination than attempt to prevent it by means of opium or 
astringents. To this end emulsion of castor oil or small doses of calomel 
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(4 to 3 grain) may be given, the latter being preferable if there is vomiting, 
on account of its being more readily retained by the stomach. (F. 17.) 

By the end of twenty-four or forty-eight hours the laxative will have done 
all that can be expected of it, and if the stools are yellow, homogeneous, and 
less frequent, a sedative may now be useful, such as bismuth and small 
doses of opium. (F. 18, F. 19.) 

In the majority of cases of simple diarrhoea the attack is arrested by 
these means-—-namely, a liquid diet in which milk is excluded or given 
sparingly, and a laxative for a day or two followed by bismuth or zinc. It 
not unfrequently happens, however, that a simple diarrhoea without urgent 
symptoms passes suddenly into the acute or inflammatory form, or, on the 
other hand, it may end in a more or less chronic condition of looseness of 
bowels with marked loss of flesh. As improvement takes place diluted 
milk may be allowed in small quantities, or, what is useful and readily prepared, 
milk diluted with twice its bulk or an equal quantity of arrowroot water (a 
teaspoonful to 10 oz.) and sweetened with white sugar. Malt extract may be 
added a few minutes before the food is taken. During convalescence, diluted 
acids with pepsine or astringents are the best remedies. (F. 20, F. 21.) 

Constipation.—Constipation is one of the minor troubles which are ot 
most frequent occurrence during infancy, and for which the advice of the 
practitioner is sought. Both breast-fed and artificially-fed infants suffer, 
though the latter far more frequently and severely than the former. The 
healthy infant passes two or three semi-liquid homogeneous orange-coloured 
stools daily without effort or straining, while some infants appear to have a 
difficulty in defeecation from want of expelling power, but at once pass a 
fairly healthy stool if the colon is reflexly stimulated by inserting a small 
suppository into the rectum. In the majority of cases, however, in which 
constipation exists, the stools are dry and pale with an excessive quantity of 
mucus, and an evacuation occurs only once a day, or perhaps once every 
two or three days. There is usually much straining before the stool is 
passed, and perhaps some mucus tinged with blood may accompany or 
follow the stool. Infants who suffer much from constipation are often 
anzemic, but they are by no means always badly nourished as far as fat is 
concerned. 

In the majority of cases it is the result of a want of tone in the large 
bowel, which in chronic cases may be dilated, the peristaltic action being 
sluggish and not easily evoked ; perhaps also the intestinal juices are scanty 
and the bile deficient in quantity. In some cases constipation is due toa 
deficiency of fat in the food ; the faeces normally contain fat, and it appears 
to act as a natural purgative. Fluid feeces in the colon seem much more 
readily to excite peristalsis than solid feecal matters. Infants who are con- 
stipated usually have abnormally distended abdomens, and fecal masses 
may often be felt in the transverse and descending colon. In some cases 
constipation is distinctly hereditary ; mothers who suffer much from this 
trouble often have infants who also suffer in this way. It must not be for- 
gotten that narcotics in small doses constipate, and bromides—though in less 
degree—have the same effect. 

Constipation isa frequent trouble in children as well as in infants. Fat 
rickety children, who are late in walking, very frequently suffer in this way. 


Constipation QI 


In some, constipation and looseness of bowels alternate with each other. It 
mostly, perhaps, occurs in those children where milk in too large quantities 
is given and is not well digested, as evidenced by the large solid pasty 
stools. In older children it occurs in those who take little exercise, and 
who have large appetites ; though in some of these cases it appears to be 
hereditary. If an infant at the breast suffers from constipation, care should 
be taken first to inquire into the diet and habits of the mother or wet nurse. 
An analysis of the milk may be made to determine the amount of fat ; it may 
be necessary for the mother to take more in the way of stewed fruits or some 
laxative medicine, such as confection of senna or cascara. In some cases 
the infant’s stools may be fairly normal, and the infant appears to suffer from 
a want of expelling power ; this may be overcome by gentle friction of the 
abdomen with the oiled hand, or it may be necessary to reflexly stimulate 
the colon and abdominal muscles by introducing into the rectum a small 
piece of soap or glycerine suppository. In artificially fed infants of feeble 
digestive powers, treatment is often much less successful. The first con- 
sideration is the diet ; this will probably have to be changed in the direction 
of diminishing the quantity of curd, increasing the amount of fat, and 
adding some form of malted food or extract of malt. The best diet for 
constipation is one which is well digested and which contains the food 
elements in proper proportion. What is wanted is a better tone in the large 
bowel. Oatmeal water, or a small quantity of finely ground oatmeal added 
to each bottle, may have the desired effect. Persistent and carefully applied 
massage to the abdomen by a trained nurse is of much value in obstinate 
cases of habitual constipation. Enemata of glycerine and water (4ss-3}) 
or olive oil are preferable to medicine for habitual use. Glycerine supposi- 
tories are often successful, or suppositories containing 1-3 grain of bella- 
donna may be used. Bitter and nauseous medicines are to be avoided as far 
as possible, for it is more than likely they will not be persevered with by 
the nurse or friends. In many cases two to three grains of carbonate of 
magnesia or a teaspoonful or two of fluid magnesia given several times a 
day in milk will be all that is necessary for infants. When these fail, small 
doses of calomel (4-4 grain) twice a day for a few days will, if aided by 
enemata, often succeed in bringing about a more satisfactory state of things, 
for a while at least. The aromatic syrup of cascara (B.P.) in doses of 15 to 
30 minims three times a day is often of service. We have often found liq. 
helaline and pepsine or liq. euonymin and pepsine in 15 to 20 minim doses 
very useful in the constipation of infants and children. 

In older children the diet must be carefully regulated ; pastry, salt meat, 
and sweets must be forbidden, while oatmeal, green cooked vegetables, 
stewed fruit, orange juice, stewed prunes and figs, may be given with dis- 
cretion. Sponging with cold water in the morning, plenty of outdoor 
exercise, and only a moderate amount of brain work, should be insisted on. 
Of medicines, the most efficacious are some of the mineral waters, such as 
Rubinat, Aisculap, Franz Josef, given in warm water or milk overnight or 
the first thing in the morning. Granules containing $ grain of aq. extract of 
aloes or calomel i grain, with ex. coloc. co. } grain, are useful ; or 4 grain of 
res. podophylli. But we frequently find in practice that children will neither 
take mineral water nor granules, and we have to fall back on such drug 
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sweetmeats as cascara chocolate bonbons, or ‘tamar indien’ lozenges, which 
are pleasant to take, and in some instances at least effectual. 

The B. and W. tabloids of cascara or cascara comp. or bi-palatinoids 
(Oppenheimer) containing aloes, nux vomica, and belladonna &c. are readily 
taken by older children. In anzemia with constipation the old-fashioned 
mixture of ferrous sulphate and mag. sulph. is very efficacious, but nauseous. 
Pho? Fs 25, 25) 


Acute Gastritis 


If a child is suddenly attacked with vomiting and high fever, the proba- 
bility is strong that the symptoms are due to the onset of some zymotic 
disease, such as scarlet fever or epidemic influenza, or some meat or milk 
poisoning. In infants the symptoms may indicate the onset of the so-called 
‘cholera infantum,’ or zymotic diarrhoea. In any such case, inquiry must 
be made as to the food the child-has taken during the few hours preceding 
the attack, as well as to the possibility of a scarlet fever infection, and the 
throat and skin must be carefully inspected. But, apart from any zymotic 
disease, some children seem prone to these fever-vomiting attacks, or 
‘bilious attacks’ as they are sometimes called ; there is headache, nausea, 
vomiting, and fever; the stomach may reject first some undigested food, 
then more or less bile-stained fluids. In a few days the attack passes off, 
and the child is perhaps better in health than it was before the attack, the 
vomiting and thorough emptying of the stomach having had a distinctly 
salutary effect. A few months after there is perhaps another attack. 

In another class of case which is comparatively rare, acute vomiting of 
sudden onset is due to gastritis, often of an uncertain origin. Some of 
these cases are associated with epidemic influenza, others are due to the 
ingestion of some form of toxins in milk or meat. We have seen similar 
cases in children convalescent from scarlet fever and diphtheria. The 
vomiting begins suddenly and continues in spite of treatment, but at first 
creates no alarm, as it is looked upon as a bilious attack or gastric catarrh. 
There may be-no fever, the abdomen perhaps becomes retracted, and 
cerebral disease is suspected. In the course of a few days signs of exhaus- 
tion ensue, the face becomes drawn and pinched, and there may be cramps 
and tetany. The vomit now contains dark blood and possibly the stools 
also ; death follows from exhaustion. We have seen several of such cases 
and found at the fost-mortem more or less marked signs of gastritis and 
dilated stomach, with more or less evidence of enteritis. In our cases no 
history could be got of food being taken which contained toxins, and no 
other member of the household suffered. In these cases small injections of 
morphia are beneficial. 


Recurrent Vomiting 


Gee was the first to describe periodical vomiting attacks occurring in 
children without there being any marked signs of indigestion or gastric 
catarrh. The term ‘cyclic vomiting’ or ‘recurrent vomiting’ is com- 
monly used in speaking of these attacks. . 

Various explanations have been given ; the vomiting has been attributed 
to excessive quantities of uric acid in the blood. Marfan has laid great 
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stress on the presence of acetone in the vomit and urine ; intestinal auto- 
intoxication has also had the credit of giving rise to the vomiting attacks. 

There seems little doubt that these attacks occur in individuals who 
‘belong to neurotic families, as pointed out by Dr. H. L. K. Shaw, and in 
this respect they resemble those of ‘ recurring fever.’ See zu/fra. 

The disorder is essentially one of early life, and after puberty there 
appears to be a cessation of the attacks. 

The chief symptom is the continuous vomiting, which may last several 
days and reduce the patient to a condition of utter prostration. Then the 
vomiting suddenly ceases, and convalescence is quickly established. 

The frequency of the attacks is subject to great variations, and no 
definite time elapses between the attacks, three to six months being a 
common time. 

In a well-marked case there is no abdominal pain or tenderness apart 
from the muscular strain ; like all vomiting attacks which are continuous, 
the abdomen becomes Ferracted, often markedly so. The temperature is 
normal or near the normal line. The tongue for the most part is clean. 
There is rapid wasting. 

An examination of the vomited matters is important. Irving Snow has 
shown that in some cases the vomited matters contain excess of free HCl, 
and he thinks that the attacks are due to the sudden excretion of this free 
acid in at least some of the cases. The urine should be examined for 
acetone. 

The prognosis is favourable, though some fatal cases have been recorded. 

The diagnosis is necessarily important in all cases in which vomiting is 
a prominent symptom. The history of a previous attack is the most im- 
portant point, absence of grumous blood in the vomit or stools, and absence 
generally of any digestive troubles. The diagnosis between the early 
vomiting of tuberculous meningtis, if excessive, and recurrent vomiting may 
be difficult, especially as there may be a retracted abdomen in both in- 
stances, and for some days the diagnosis may be in doubt. The urine 
should be examined for albumen and casts, and the odour of the vomit and 
its reaction noted. 

As regards treatment, Snow found bicarbonate of soda gave relief in 
some cases. Hypodermic injections of morphia or chloral enemata should 
be tried. No food will be tolerated by the mouth as long as the vomiting 
lasts ; rectal alimentation should be employed. 


Acute Gastro-intestinal Infection. Inflammatory or Zymotic 
Diarrhoea. Cholera Infantum 


With the commencement of the warm weather in June or July there is 
an increase in the number of cases of infantile diarrhoea ; and by the time 
the end of July or the beginning of August is reached—especially if the 
weather is close and dry—there is tolerably certain to be, in large cities, an 
epidemic prevalence of diarrhoea. It must be within the experience of all 
that the diarrhoeal diseases are commoner in summer than in winter, and, 
moreover, that there is more diarrhcea in a hot dry summer than in a 
cold and damp one. The following figures show these facts in a forcible 
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manner; they are taken from the records of the Children’s Dispensary, 
Manchester '! : . 


Mean lowest 
= No. of cases No. of deaths and mean highest 
temperature 
9 a ilo oe date | . ee, 
January. rahe ie ! 12 — 26-41 F. 
February . ; ; 24 a | 34-52 
March Se at! 19 — 34-57 
April . ; : 26 I 37-59 
May . ; : 19 — 39-64 
Jane . ; : Ry. 45 2 47-72 
July . ’ : 89 4 | 52-72 
August : : 362 be: | 55-75 
September . ; ; 264 43 | 51-73 
October 6 ; - 62 13 | 37-58 
November . ; ; 18 — | 28-53 
December . : ; 3 7 | 33-52 
Total» .: : : : 953 | 96 | — 


These figures show that there are at all times of the year a certain 
number of cases being brought for medical aid on account of diarrhcea, 
the number being fairly constant during the first five months and the 
last two months of the year; with the warm weather of June the number 
increases, reaching its maximum in the hottest weather of August, then 
declining to the normal number in the last two months of the year. The 
year 1880 was a more than usually hot summer for this country, but other 
years show the same relations between the diarrhceal disease of the winter 
and summer months, though in cooler summers the disproportion is not so 
great. 

The same story is told by the mortality tables of diarrhcea in Berlin 
(Baginsky), in New York (Siebert), and also in Baltimore (Miller) ; but in 
these cities the greatest mortality is in July, which is their hottest month, 
while in this country August is usually the hottest month, and the month when 
diarrhoea is most prevalent. The above table bears out the general statement 
that diarrhoea begins to be prevalent whenever the average temperature of 
the twenty-four hours reaches 60° F., and whenever this average tempera- 
ture is exceeded by only a few degrees, diarrhoea prevails in a widespread 
epidemic. 

Summer diarrhcea is much more prevalent and fatal in large cities than 
in country districts, and among the poorest classes who live in back-to-back 
houses in crowded courts and low-lying districts ; while it is much less 
common among the better-housed classes of society, especially among those 
who live in the country or suburbs and upon a high and bracing site. 

It is most prevalent between the ages of three months and two years. 


1 By ‘diarrhoea’ is meant those cases in which diarrhoea was a prominent symptom. [ff 
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The infants who suffer most are the weakly and dyspeptic ones, who are 
perhaps already suffering from an intestinal catarrh, and who are badly fed 
and improperly cared for—such, for instance, as the illegitimate class of 
infants who are put out to nurse. The infants who suffer least are the 
breast-fed infants ; thus out of nearly 2,000 fatal cases recorded by Emmet 
Holt, only some 3 per cent. had been breast-fed; the same result has been 
arrived at by the investigations of Dr. Niven of Manchester. 

The epidemic prevalence of summer diarrhoea has been attributed, with 
more or less plausibility, to the ingestion of sour milk, unripe fruit, inhala- 
tion of sewer gas, emanations from the soil ; and possibly each of these may 
contribute to the cases of diarrhcea. That they are not the constant and 
invariable ‘cause is certain, as infants fed on sour milk by no means in- 
variably suffer from diarrhoea, and the epidemic is too widespread to be 
explained on the unripe fruit theory; and, moreover, diarrhcea is not 
especially prevalent in some towns where sewer gas is constantly present in 
the houses (Ballard). While it is certain that the ordinary lactic acid 
changes occurring in milk when it turns sour are not the cause of diarrhcea, 
yet there is a strong probability that milk often is the vehicle by means of 
which certain micro-organisms or poisons enter the system, and give rise to 
the symptoms which are present in diarrhcea. 

That the diarrhceal diseases are epidemic in hot weather is certain. Are 
any of the forms also infectious? In some recorded cases it certainly 
appears this has been so. Dr. Bruce Low! gives an account of four different 
outbreaks of diarrhoea in which it appears that the disease was communi- 
cated by contagion. It is certain that the stools of infants suffering from 
diarrhoea may infect others. 

There can be little doubt that the immediate cause of infantile diarrhcea 
is an infection of the alimentary canal by toxin-producing bacteria con- 
tained in milk or other food, and that the disease may spread in households 
or hospital wards from one patient to another by means of the faecal matters 
contaminating the food. 

Bacteriologists are by no means agreed as to the identification of the 
_ bacteria which are the cause of infantile diarrhcea.. Délépine believes that 
some members of the B. coli group are the chief factors in the commoner forms 
of diarrhcea. The B..enteritidis, B. proteus, and various streptococci have 
all been suspected. Shiga, in 1898, isolated the B. dysenterize, and demon- 
strated it as the cause of acute dysentery as it occurred in Japan; and 
Flexner, in 1900, confirmed this discovery by his researches on dysentery in 
the Philippine Islands. The investigations of Flexner and his associates in 
the Rockefeller Institute have shown that this bacillus and its allies are also 
found in the intestinal discharges of children and infants suffering from 
infantile diarrhoea in between 60 and 70 per cent. of the cases. The bacilli 
are mostly found in the mucus discharged from the intestine and in the 
substance of the mucous membrane itself, in smaller numbers in the fecal 
matters. Two types of the B. dysenteriz have been noted, the commonest 
being known as the Flexner-Harris type, and the least common the Shiga 


1 Supplement to the Seventeenth Annual Report of the Local Government Board, 
1881-1888, 
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type ; less marked types have also been observed. The blood of children 
suffering from the diarrhceal diseases agglutinates the bacillus of dysentery 
in high dilutions, with some exceptions. In a few instances the B. dysen- 
teria has been found in the intestinal mucus of healthy children after a 
laxative had been given, and it cannot be said at present with certainty if 
the bacillus in small numbers may not normally exist in the intestines. It is 
clear, however, that when present in large numbers it is responsible for the 
pathological changes found in the intestines of infants dying from acute 
diarrhcea. Streptococci in large numbers are found associated with the 
B. dysenteriz. ‘ The latter bacillus has not been found in food ; or, indeed, 
it has only been found in the intestines or their discharges. 

Holt records that the most characteristic clinical type, and the one in 
which the dysentery bacillus is almost invariably found associated, is the 
acute febrile form in which the stools contain much mucus streaked with 
blood. 

Symptoms.—The symptoms may supervene suddenly in an infant in 
apparent health, though more frequently an infant is attacked who has 
already suffered for a day or two from intestinal disturbance or has had an 
attack of diarrhoea a week or two before. The first symptom is generally 
vomiting ; this is followed by a loose motion and accompanied by more or 
less fever ; at the same time the infant is restless and irritable, the abdomen 
is distended with gas, and the legs are drawn up. The vomiting in the 
severest cases is very distressing, everything taken being rejected imme- 
diately, the vomited matters consisting of undigested food, and subsequently 
of simple mucus tinged with bile ; the stools are watery and consist of un- 
digested food ; they are usually at first yellow and frothy, or green, contain- 
ing lumps or flocculi of curd. Later, in severe cases, they consist of little else 
than slightly coloured water, or resemble the rice stools of cholera, and as 
the attack becomes more chronic they are of a dirty brown colour and very 
offensive. In other cases which are more of the dysenteric type the dis- 
charges largely consist of mucus streaked with blood. The tongue becomes 
coated with a thick white fur, the thirst is mostly extreme, the child eagerly 
taking the bottle or spoon, but vomiting immediately afterwards ; there is 
great restlessness ; the child may doze for a short time, but rarely manages 
to get off into a sound sleep. 

The fever is seldom high and mostly intermittent, varying from 99° F. to 
102° F., in exceptional cases 105° F. or still higher. The stools become more 
and more frequent as the disease advances, sometimes being passed every 
few minutes, perhaps escaping unconsciously or being preceded by a short 
cry or an expression of pain in the infant’s face. Very often more or less 
erythema or excoriation occurs about the anus or genitals. After a longer or 
shorter period, according to the acuteness of the case, symptoms of collapse 
make their appearance. There is a change in the infant’s face which 
strikes the most casual observer ; the eyes are sunk in the head and kept 
partly closed, the fontanelle is depressed, the face is pallid or of an earthy 
tinge, the muscles of the neck and limbs lose their tonus, and the head rolls 
about when the infant is moved. There is no longer any great restlessness, 
the infant is generally listless and drowsy, and takes little or no notice of its 
friends. In this stage the vomiting usually ceases, the stools become less 
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frequent and are smaller, and the abdomen becomes sunken and its walls 
flabby. 

The further progress of the attack depends upon whether improvement 
sets in ; if so, the diarrhoea ceases, more or less colour-returns to the infant’s 
face, it takes notice of its friends, and, though still weak, begins to use its 
limbs and take its food. In other cases it becomes more exhausted, it wastes 
rapidly, parasitic stomatitis makes its appearance, and frequently convul- 
sions occur, which quickly bring the end. The fatal event js often preceded 
by the occurrence of cerebral symptoms, such as coma and Cheyne-Stokes 
respiration, a condition which has been termed ‘false hydrocephalus’ from 
its resemblance to meningitis, and indeed it is often believed by the friends 
and others that death has occurred through ‘water on the brain’ In 
this state the coma is profound, the pupils dilated, and at times unequal, 
the respirations irregular, the child is pulseless, and there may be twitchings 
of the face or limbs. The state of the fontanelle will generally assist the 
diagnosis in deciding whether the cerebral Symptoms are due to arterial 
anemia of the brain, as in false hydrocephalus, or to meningitis ; in the 
former case the fontanelle is depressed below the level of the cranial bones, 
inasmuch as the brain occupies less space than normally, in consequence 
of the arterial system being nearly empty, the result of a failing heart. 

The length of time the disease lasts differs considerably. So rapidly fatal 
_ are some attacks that the term cholera infantum has been applied to them, 
and indeed in a few instances this resemblance to Asiatic cholera is very 
close indeed. Such cases occur much more commonly in the large cities of 
the continents of Europe and America than in our own cooler climate. 

The following case may be taken as an instance: 


A boy of five years of age was taken suddenly ill with vomiting and purging at 1 A.M, 
and died at 2.45 P.M. on the same day. When admitted to hospital at 11 A.M. he was 
completely collapsed ; the pupils contracted, the conjunctivze nearly insensible, the lips 
were pallid, the pulse could hardly be counted, the temperature was 104° F, In spite of 
brandy, ammonia, and nitrite of amyl, he failed to rally. The fos¢-mortem examination 
showed the body to be well nourished and rigor mortis strongly marked. The intestines 
were distended with gas, and contained a small quantity of pale gelatincus fluid, the 
mucous membrane of the whole length of the alimentary canal was pink with minute 
extravasations of blood, and the solitary glands were enlarged. ‘The tissues generally were 
pale and dry, The case occurred in August 1880, a summer which was unusually hot, 
and during which zymotic diarrhoea was very prevalent, 


In a few cases, convulsions supervene during the first few days, and 
bring about a fatal termination. In the majority of fatal cases the duration 
is somewhat longer, perhaps a week to ten days, the infant passes through 
the acute attack, the symptoms then assume more or less of a dysenteric 
character, and it succumbs through exhaustion and inanition from failure 
of the alimentary canal to recover its normal functions. Many infants who 
escape with life in August, die in September or October from gastro- 
intestinal atrophy, which has followed as the result of the acute attack. 

Complications.—By far the most common complication of acute intes- 
tinal catarrh is broncho-pneumonia, or bronchitis and collapse of lung. The 
symptoms are apt to be latent, but any dyspnoea or high temperature would 
necessarily call for careful examination of the lungs. Thrombosis of the 
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cerebral sinuses occasionally takes place in the later stages, but it is com- 
paratively rare ; the symptoms consist in distension of the veins emptying 
‘nto the cavernous sinus with oedema of the forehead and eyelids; there 
is also tonic spasm of the limbs and neck, and convulsions. Albu- 
minuria frequently occurs during acute diarrhcea ; nephritis and uremic 
convulsions have been described by some authors ; but we do not think the 
convulsions which frequently occur towards the last are urzemic. Peritonitis 
occasionally occurs, hyperpyrexia may also. 

Seguele.—Should the infant recover from the acute attack, it is by no 
means certain that complete recovery will take place ; for it is extremely 
probable that gastro-intestinal atrophy may supervene, or a chronic diarrhoea 
remain, the result of chronic catarrh with follicular ulceration of the colon, 
sigmoid flexure, and rectum. In the latter case the symptoms are those of 
dysenteric diarrhea ; defecation is frequently accompanied by much pain 
and straining, the stools consist of mucus, often tinged with blood, or are dark 
brown and liquid. The rectum becomes prolapsed, and is sometimes returned 
with difficulty, and the child rapidly wastes. Not infrequently we see children, 
usually under two years of age, who have gone through a severe attack of 
diarrhoea, extremely anzemic, and whose subcutaneous tissues, including the 
face, are oedematous. In such cases a trace of albumen may be found in the 
urine, but it is usually free. They have been described by some authors as 
suffering from nephritis. Our own experience is that the kidneys in such 
cases show very little pathological change, and. moreover urine is freely 
secreted during life. This sequela, whatever may be its pathology, is, we 
are inclined to believe, the result of ptomaine poisoning. 

Diagnosis.—The principal difficulty in diagnosis occurs in the acute form 
of the disease, as it may be confounded with acute scarlet fever, sunstroke, 
or irritant poisoning, such as from eating poisonous fungi. We have several 
times been requested by a coroner to make a post-mortem on a child who 
has been seized with vomiting, purging, and high fever, with great depres- 
sion, followed by death in a few hours; and we have been unable to say 
for certain, from the fost-morlem appearance, whether the death has been 
due to malignant scarlet fever or acute inflammatory diarrhoea. The prob- 
lem has been solved in some instances by the occurrence of scarlet fever 
‘n the same house shortly afterwards. In the majority of cases the appear- 
ances seen in the throat would suffice for diagnosis. The diagnosis between 
sunstroke and acute cases of cholera infantum may be difficult, as there may 
be a high temperature in both ; but in most instances the gastro-intestinal 
disturbance is much more marked in the latter than the former. It must be 
borne in mind that some consider cholera infantum to be caused by ‘heat 
stroke.’ 
Prognosis.—Acute intestinal catarrh must always rank as a serious 
disease, not only from its tendency to prove fatal during the attack itself, but 
“because it so frequently passes on into a subacute or chronic form of catarrh, 
to be succeeded by atrophy. The younger the infant, the more serious the 
prognosis becomes, especially if it has been artificially fed ; in older children, 
though the attack may be severe and the depression produced very great, © 
the disease usually terminates favourably. ‘The onset of cerebral symptoms 
is of very unfavourable augury, and the chances are against the infant, 
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though the case is not hopeless. Convulsions are generally followed by death. 
In those cases in which infants lapse into the chronic stage the prognosis is 
serious, as they are already exhausted by the acute attack. 

Morbid Anatomy.—lf death has taken place early in the disease, the 
body is well nourished and perhaps even plump, but the face retains 
the same expression it had during life, the eyes and cheeks being sunken. 
On opening the body, minute hemorrhages are usually present on the sur- 
face of the lungs and heart, and there is hypostatic congestion at the bases 
of the lungs. The mucous membrane of the stomach and bowels is swollen 
and pink from capillary congestion, the congestion often being present in 
patches, and minute hemorrhages may have taken place. The mucous 
membrane of the large intestine is congested, especially along the summit of 
the folds of the membrane. An excess of mucus is generally present, and 
the contents are liquid. The Peyer’s patches and solitary glands are most 
frequently swollen; the kidneys are pale, the cortex frequently enlarged. 
In the later stages, the body is more or less emaciated, the lungs are semi- 
solid at their bases from the presence of ca tarrhal pneumonia, the mucous 
membrane of the small intestine is swollen and congested ; but the principal 
changes will be noted in the large intestines. Here the mucous membrane 
is generally much congested, especially about the caecum and descending 
colon ; there may be superficial ulceration or excoriation at the summits of 
the folds of mucous membrane, or the bowel may be pitted with deep but 
small ulcers from the results of breaking down and discharge of the solitary 
glands. Microscopical examination of the intestines shows a distension of 
the network of capillaries of the villi and mucous membrane, and an exuda- 
tion of leucocytes is mostly present in the submucosa and between the 
tubules or crypts of Lieberkuhn. N umerous micro-organisms are present, 
The solitary glands, especially in the large bowel, are very often in a state of 
softening in their centres, or their contents have discharged, giving rise to 
sharply cut ulcers. 

On examining the brain, no constant or indeed definite lesion is found : 
in most cases the sinuses are distended with blood or occupied by a firm pale 
clot, but this condition of engorgement appears to be the result of death 
taking place through cessation of respiration, or during a convulsion, and is 
due to mechanical causes from interference with the return of blood to the 
lungs. The symptoms referable to the brain during the last few hours of 
life, coma, Cheyne-Stokes respiration, &c., have been attributed to exhaustion, 
and an anemic (arterial) condition of brain due to diminished arterial tension. 
The suggestion that they are due to uremia js improbable, though it is not 
unlikely they are due to the absorption of ptomaines from the alimentary 
canal. Meningitis is extremely rare ; in one case, however, which came 
under our notice, lymph was found about the optic commissures. 

Lreatment.—The most important part of prophylactic treatment is con- 
nected with the food which the infant takes and the purity of the air which 
it breathes. No weakly infant who is being reared on artificial food and who 
has previously suffered from intestinal catarth ought, if it is possible to avoid 
it, to remain in the crowded part of a large town during the hot weather, but 
should be sent away to a bracing seaside place, or country quarters should 
be selected among breezy hills. The greatest care should be exercised in 
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the selection of pure milk and in its storage before it is taken by the 
patient, as there is little doubt that milk readily absorbs noxious gases, 1S 
easily contaminated by micro-organisms present in the ‘atmosphere, and 
changes are set up which render it unfit for food. All milk taken by infants 
and children during the summer months should be carefully sterilised in one 
of the milk sterilisers sold for the purpose. Care must also be taken that 
the infant is not given food in excess of its digestive powers, as undigested 
curd or other foods are exceedingly likely to decompose in the alimentary 
canal and give rise to irritation and diarrhcea. The stools, both of infants 
at the breast and bottle-fed children, should be carefully watched, and any 
traces of undigested food, or of unusual foulness or looseness of bowels, 
should be the signal for lessening the amount of food taken. No infant at 
the breast should be weaned during the continuance of the hot weather, 
and if diarrhoea makes its appearance the infant ought, if possible, to 
return to the breast. 

The indications for treatment when the diarrhoea has commenced are in 
the first place to give a laxative to clear away all irritating or decomposing 
foods and relieve the congested bowel, and secondly to give food only of 
the blandest character and in small quantities. ‘The first indication can be 
fulfilled by giving castor oil, as long ago advocated by Dr. Geo. Johnson, or 
by a dose or two of calomel. The former may be given in emulsion in com- 
bination with an unirritating antiseptic, as boric acid or salicylate of soda ; 
the latter helps to prevent decomposition in the emulsion, and perhaps 
also plays a similar part in the stomach in checking putrefactive changes. 
(F. 28.) 

The oil may be given by itself in half-teaspoonful or teaspoonful doses, 
but it is apt to cause sickness. Instead of the castor oil, especially if there 
is much sickness, small doses of calomel may be given, and on account of its 
small bulk and tasteless character it is in many respects to be preferred. It 
is better, if the attack is a sharp one, to give it in small and repeated doses, 
especially in weakly infants; + to 3 grain may be given to infants and 
young children every two hours, until one or two grains have been given, 
In the course of twelve hours or more, according to the intensity of the 
diarrhoea, all appearances of undigested food will have disappeared from the 
stools, the latter perhaps continuing frequent and watery. Stomach washing 
and irrigation of the large bowel have been largely practised both on the 
Continent and in America, and have the great advantage of removing at once 
the contents of the stomach and large bowel, but no irrigation can reach the 
small intestines. 

Unless the infant be at the breast, all milk or milk foods should be 
stopped, and barley water with white of egg or weak chicken broth substi- 
tuted (p. 89). The most troublesome symptom at first is the vomiting ; this 
may be constant, following every attempt at feeding, and it will be necessary 
to desist from all attempts for some hours, only moistening the child’s 
mouth with a small brush dipped in iced water. Counter-irritation and hot 
applications to the abdomen at this stage are undoubtedly serviceable. For 
this purpose a liniment composed of five drops of oil of mustard to an 
ounce of camphorated oil may be gently rubbed over the abdomen, or 
spongio-piline or several folds of flannel wrung out of water at 110° in which — 
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mustard has been diffused (in the proportion of two tablespoonfuls to a 
gallon) may be applied. 

The medical treatment of acute diarrhcea is unsatisfactory. The vomit- 
ing may continue, the stools in spite of the most careful dieting may be 
loose and frequent, and the child rapidly lose ground. It must, how- 
ever, be borne in mind that the disease is something more than a congested 
irritable state of bowels, in which the contents are rapidly passed downwards 
into the colon and rectum, but the diarrhoea is rather the result of a form 
of irritant poisoning by toxins, which must be got rid of as soon as possible. 
There cannot be the least doubt that in many cases with the cessation of the 
diarrhoea the child becomes no better, but rapidly passes into a condition of 
collapse with cerebral symptoms, due in all probability to toxaemia ; or the 
temperature rises and pneumonia supervenes. 

The drug which has appeared to us the most successful in the vomit- 
ing in the early stages is carbolic acid, the glycerine of carbolic acid being 
given in drop doses every two hours or even oftener. Carbolic acid has a 
sedative action on the stomach, and helps also to check the decomposition 
changes which go on. Other drugs of a similar class, namely salol, creosote, 
resorcin, naphthalin, have been given as antiseptic remedies in the hopes of 
checking the putrefactive changes in the bowel and preventing the formation 
of toxic products. Salicylate of soda has been used by A. Jacobi, of New 
York, and also by Dr. Emmet Holt ; it is given in doses of one to three 
grains every two hours according to age. Resorcin may be given in 3 to 
2 grain doses dissolved in water every two hours. But these antiseptic 
drugs are disappointing in the worst class of case. Both bismuth in the form 
of subnitrate and oxide and zinc oxide (F. 30 and 19) are usually of undoubted 
service. Five-grain doses may be given every hour to an infant of twelve 
months. Opium, during the first twenty-four or forty-eight hours, is useless and 
harmful, more especially when there is undigested food in the stools and 
where the vomiting is persistent. After twenty-four or forty-eight hours, if 
the stools continue small and humerous, especially if they approach the 
dysenteric type—the large bowel being chiefly involved—this drug is of 
much value in soothing the patient and diminishing irritability. It is 
best given by enema. The advantage of this method is that it is slowly 
absorbed and its topical effects are useful ; One or two enemata of laudanum 
during the twenty-four hours will mostly relieve the irritative diarrhoea, when 
accompanied by straining and colicky pains, without the necessity of 
omitting or altering the medicine given by the mouth. Two to five drops of 
laudanum may be given in warm decoction of starch per rectum to an infant 
of six months to twelve months, the effects carefully watched, and repeated 
in the course of six to twelve hours if necessary ; y'y of a grain of morphia 
may be given subcutaneously to a child over three years of age; or Dover’s 
powder may be given by the mouth, } grain every three or four hours, or 
oftener if the pain and griping are severe. If there be much fever, tepid 
sponging, or in cases of greater severity sponging with ice-cold water, may 
be practised. 

Stimulants may be required from the first, but it is wise to reserve them 
for a later stage, especially as they are apt to give rise to sickness. Brandy, 
a sound port, or champagne, are the forms of alcoholic stimulants most useful 
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and they are usually required to be given freely in the later stages if collapse 
is threatened. Ammonia, camphor, and musk are valuable remedies if 
symptoms of collapse have made their appearance. Camphor may be given 
in the form of spirits of camphor, three or four drops every second hour ; or 
musk. (F. 29.) Camphor and musk are not agreeable medicines to take, 
and are apt to cause nausea. 

Irrigation of the large bowel is certainly useful in severe cases, especially 
in the later stages. The ulceration and inflammation are mostly below the 
cezecum, and can be reached by fluid injected per rectum. A soft rubber 
catheter is passed some six or eight inches into the rectum and attached to 
a Higginson’s ball syringe. Twenty to thirty ounces are injected so as to 
get as high up as possible ; the injection may be continued, allowing the fluid 
to flow back by the side of the catheter. We should not be inclined to 
irrigate the large bowel more than once a day or twice’at the most, as to 
disturb the child too much is prejudicial. 

Even when convalescence is established great care must be exercised 
for many weeks in the management of the patient ; the child is certain to 
be left with impaired digestive powers, and liable to gastric or intestinal 
disturbance. A severe attack will often affect the child’s health and 
development for many months, so that it is late in talking or standing 
and at 18 months or two years of age resembles a child of 12 months 
old or less. Moreover, the diarrhoea may become chronic or return in a 


subacute form, and a child inay thus be lost who has managed to struggle: 


through the primary attack. The diet during convalescence requires the 
most extreme care, and a return to milk diet should not be allowed until 
there is evidence of much improved digestive powers. Broths and beef tea 
made with barley or some light starchy food, meat juice, scraped underdone 
chops, and whey, may be given in moderation. 

The mineral acids, pepsine wine, decoction of pomegranate bark, the 
vegetable bitters and astringents, will be useful as the child improves. 

Summary.—Place the child in the coolest room of the house, and sponge 
frequently if there is much fever. 

Stop all forms of milk food, giving barley or arrowroot water with white 
of egg, and veal broth ; if there is much vomiting stop all food for some 
hours. 

Apply hot fomentations or counter-irritation to the abdomen. 

Give castor oil or calomel till all undigested food has disappeared from 
the stools, followed by salol, zinc, bismuth or carbolic acid. Later, if there 
is much restlessness or colic, give opium by the rectum. In severe cases 


brandy or other stimulants will be required, but it is apt to cause vomiting. - 


In infants at the breast lessen the quantity of milk taken and give some 
barley water. 


Acute Ileo-colitis. Dysenteric Diarrhoea 


Diarrhoea of a dysenteric character is sometimes secondary to acute 
catarrhal diarrhoea, or it may follow measles, whooping cough, or other 
zymotic disease. In these cases it is mostly chronic or at the most subacute. 
There is straining at stool: the evacuations contain much mucus and are 
streaked with blood. Prolapse of the rectum is common. In some cases 
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which occur almost entirely in older children, ileo-colitis is an exceedingly 
acute and fatal disease. Cases of this description have been recorded by 
Henoch, Goodhart, and Eustace Smith. The onset is sudden, with vomiting, 
colic, and fever, the latter usually not high; there is much straining at stool, 
followed by the passage first of faecal matters, later blood and mucus only. 
There is mostly some abdominal tenderness, and in some instances a purpuric 
or petechial rash on the skin. There is certain to be great depression and 
rapidly increasing weakness. There is often delirium at night. At the 
autopsy the last foot or so of the ileum is found to be involved, while the 
changes are more marked in the colon, but most of all in the sigmoid flexure 
and rectum. ‘The mucous membrane is swollen and intensely injected, with 
patches of thin membranous exudation, or if the child has lived some days 
there is ulceration of a superficial character. The etiology of these cases is 
obscure. The possibility of meat poisoning must be kept in mind. They 
occur in the hot weather of summer, but their occurrence is not limited to this 
time. One of our cases occurred in April, at the height of an epidemic of 
influenza. (See below.) 

In one case coming under our notice in a girl of twelve years, who was 
admitted to hospital under the care of our colleague, Dr. Hutton, the attack 
commenced with vomiting and diarrhoea, followed by delirium, petechiz on 
the skin, and bleeding from the nose. She was admitted to hospital on the 
sixth day of her illness in a collapsed condition, with a pulse of 190 and a 
temperature of 102° F’. ; she passed loose stools containing some hard lumps 
with blood and mucus ; later, the epistaxis again supervened, the tempera- 
ture rose to 104° F., and she died exhausted on the ninth day of her illness. 
The Zost-mortem showed the folds of the mucous membrane of the colon to 
be of an ashy-grey colour with well-defined ulcers varying in size from a pin’s 
head to half an inch in diameter: all the changes were more marked below 
the sigmoid flexure. 

In another case of a somewhat similar nature coming under our care, 
the symptoms so closely resembled those of an invagination of the intestines, 
that an exploratory incision was made into the abdominal cavity. Cases of 
intussusception are not infrequently diagnosed as ‘dysentery,’ but it is rare 
for the opposite mistake to be made. The case was shortly as follows : 

Acute T!eo-colitis—Death.—A boy of nine years of age was suddenly seized (April 22, 
1891) with pain in the abdomen whilst at school, followed by the passage of blood and 
mucus by the bowel; he continued in this way during the succeeding night. He 
was admitted to hospital next day, and, in spite of fomentations and opium, he passed 
twelve stools, consisting almost entirely of blood and mucus. ‘Temperature 99-100° F. 
April 24.—The tenesmus and bloody stools continued, in spite of large enemata of 
warm water ; the latter brought away a small quantity of feecal matters. No tumour could 
_ be felt ; the abdomen was not distended nor tender to the touch. Temperature 97-99'6° F, 
In the evening, as no improvement had taken place, and the boy seemed rapidly sinking, 
it was decided to explore the abdominal cavity, in order to relieve an invagination of the 
bowel if present. This was done; but no invagination was found, only an intensely con- 
gested colon. Death followed about eight hours after. At the fost-mortem the stomach 
and small intestines, to within twenty inches of the caecum, were found normal ; the last 
foot or two of ileum was found congested, with patches of thin membranous exudation. 
The mucous membrane of the colon, sigmoid flexure, and rectum was intensely injected, 
the changes in the lowest parts being most marked, the rectum being heemorrhagic. ‘There 
were patches of thin membranous exudation, but n9 ulcers, 
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These acute cases of dysenteric diarrhcea appear to occur in children of 
over eight or nine years rather than in younger children. 

Diagnosis —Tenesmus, with passage of blood and mucus by the bowel, 
in an infant under a year old, should certainly suggest intussusception rather 
than ileo-colitis ; and a careful exploration of the rectum and palpation of 
the abdomen should certainly be made. In older children these symptoms 
indicate ileo-colitis rather than invagination ; fever, delirium, vomiting, also 
point the same way. 

Treatment.—In acute ileo-colitis only the blandest food should be given, 

such as arrowroot, veal broth, or white of egg mixture, and if there is vomit- 
ing, the less food given the better. Hot fomentations containing opium 
should be applied to the abdomen, and every effort made toallay the inflam- 
“matory condition of the colon by small starch and opium enemata. Five to six 
ounces of warm starch mucilage and boric acid with to minims of laudanum 
may be administered to a child of ten years. Anything that can possibly 
irritate, such as purgatives or indigestible food, must be avoided, as likely to 
increase the peristalsis and tenesmus. Stimulants are certain to be required 
sooner or later. In mild or chronic cases irrigation of the bowel is often of 
the greatest service. Thin starchy mucilage may be used with lac bismuthi, 
and the amount employed should be sufficiently large to reach the caecum. 
Laxatives, as rhubarb and soda or castor-oil emulsion, are also useful in the 
early stages. Great care must be taken in the diet, and all rich foods 


avoided. 
Meat Poisoning. Infection with Gaertner’s Bacillus 


Under this head we refer to the acute gastro-intestinal disturbance which 
follows the ingestion of some form of animal food which is infected with the 
Bacillus enteritidis, first described by Gaertner. Besides this bacillus and its 
varieties other organisms have been described (B. botulinus), but Gaertner’s 
is by far the most common. The diseased animal is usually either the cow, 
calf, or pig, and the infection of human beings is the result of eating imperfectly 
cooked beef, veal, veal or pork pies, sausages, and in some cases raw milk. 
No cases appear to have occurred after using mutton. An exposure of one 
minute to a temperature of 158° F. is sufficient to destroy Gaertner’s 
bacillus, and the toxins associated appear to be destroyed by a boiling 
temperature (H. E. Durham). 

The infection is due to the ingestion of the bacillusitself and the consequent 
development of toxins in the system, and not to the ingestion of the toxins 
themselves : in all fatal cases the bacilli have been found (H. E. Durham). 
The diseased animals appear to have suffered from septicaemia, diarrhoea, and 
localised suppurations. 

The symptoms set in within a few hours, and include rigors, vomiting, 
diarrhoea, with excessive griping and sometimes blood in the stools, fever 
often high, followed in severe cases by subnormal temperature, and marked 
collapse with weak irregular action of the heart. Herpes occurs in some 
cases. | 
In an epidemic which we had an opportunity of observing, it was the milk 
which was at fault. Upwards of 160 individuals ,were attacked within a few 
hours of one another, in several families as many as twelve, the, children 
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suffering the most. All the families were supplied with milk from the same 
farm. The outbreak was investigated by Dr. Niven, who traced the out- 
break to a cow suffering from inflammation of the udder. 

The diagnosis in such cases is aided by the possibility of tracing the 
cause of the illness to some form of food such as veal or pork pies, 
sausages, milk, &c, It must be borne in mind that the meat or milk is 
not obviously bad or stale, and only a bacterial examination by an expert will 
prove it to be at fault. Blood should be taken from the individuals attacked 
for ‘serum reactions,’ and forwarded to,an expert. It must be remembered 
that influenza may sometimes give rise toa febrile gastro-intestinal disturbance, 
but the fact that many people are attacked within a few hours of one another, 
and then no others are attacked, would arouse the suspicion of meat or milk 
poisoning. 

The treatment is practically the same as already § given under Gastro- 
intestinal Infection. The intense griping may require full doses of opium 
for its relief. 


CHAPS Ky 


DISEASES OF THE DIGESTIVE SYSTEM—(condinued) 


Chronic Gastro-intestinal Catarrh. Gastro-intestinal Atrophy 


IN some cases a gastric catarrh exists with but little evidence of the intes- 
tines being in any way affected, and in other cases the intestines may be the 
only part of the alimentary canal which appears to suffer ; but in perhaps 
the majority of cases, especially in infants and small children, there is no 
sharply defined limitation between the two, the whole of the alimentary canal 
appearing to be involved. 

The terms chronic vomiting, chronic diarrhoea, simple atrophy, 
marasmus, malnutrition, athrepsia are sometimes applied, according to 
the most prominent symptom which is present ; thus, chronic vomiting is 
the most marked and striking symptom which may be present in catarrh of 
the stomach, diarrhcea is mostly present, or at least more or less looseness 
of the bowels, in the early stages ofan intestinal catarrh, though the latter may 
exist without any marked diarrhoea, or in the later stages there may be con- 
stipation. Ifthe only marked symptoms are dyspepsia and wasting, then 
the term simple atrophy has been applied. In all these conditions, while 
the symptoms may differ, the anatomical groundwork is the same—namely, 
a chronic gastro- antestinal catarrh, which in later stages passes into a igaches 
intestinal atrophy. 

Thus, an infant soon after birth, or perhaps when a few moments old, 
suffers corn repeated and frequent vomiting, or it suffers from diarrhoea, or 
if these are absent there are other chronic dyspeptic troubles, such as flatu- 
lence and colic; it fails to thrive and gradually wastes, and after a more or 
less protracted illness, during which the wasting becomes extreme, it dies 
exhausted or is carried off by some intercurrent disease. In some cases the 
course is very short, perhaps only a few weeks, but in the majority the 
disease is chronic and the infant lives for months, suffering constantly from 
dyspepsia, unable to digest its food, and wasting to a mere skeleton. The 
less severe cases, especially if they come under treatment, gradually improve, 
and after months of the most careful feeding and nursing completely recover, 
though such cases usually become rickety or are otherwise weakly. Recovery 
is only possible during the earlier stages ; if the catarrhal stage has passed 
on into one in which there is advanced atrophy of the mucous membrane 
of the stomach and intestines with the secreting glands, recovery is hardly 
possible. 
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Experimental research has shown that in these cases there is a diminution 
in the amount of hydrochloric acid and pepsin secreted, whilst there is an 
excessive formation of mucus, lactic, acetic, and butyric acids. Much gas is 
given off from the decomposing food. 

This gastro-intestinal atrophy rarely occurs in children over eighteen 
months of age, and indeed is most common in infants under six months. Older 
children suffer from chronic intestinal catarrh, which rarely goes on to atrophy, 
though it is frequently the precursor of tuberculosis of the mesenteric glands. 

In the majority of cases, chronic gastro-intestinal catarrh is the result of 
improper feeding and unfavourable life conditions. Infants who come of a 
healthy stock and are nursed at the breast of healthy mothers rarely, if ever, 
suffer from it. It is the infants who are fed from the first on cow’s milk or 
the various forms of starchy foods that chiefly suffer. The infant may go 
on fairly well for the first few weeks or more, suffering more or less from 
dyspepsia ; then comes an attack of diarrhcea or vomiting, and forthwith it 
begins to go downhill ; no food seems to suit it, however often changed, and 
it never recovers its digestive powers, which appear to have been hopelessly 
damaged. Some infants appear to get on fairly well till they suffer from an 
attack of broncho-pneumonia, or measles, or whooping cough, which they 
survive only to begin gradually to waste. In some few instances, more 
especially in dispensary practice, atrophic infants may be seen of a few 
months old, who have been, according to their mothers’ accounts, entirely 
breast-fed. In these cases the infants have been congenitally weak or pre- 
mature, and probably the mother’s milk has been deficient in quality and 
quantity, and they have been exposed to all the insanitary conditions which 
prevail in the crowded dwellings of the poorest and most ignorant of our 
citizens. 

| Symptoms.—Infants.—The history which is generally obtained from such 
cases is that they were suckled for a few weeks or months after birth, then 
the mother had to go to work or her milk failed, and the infant was made 
over to a friend or hireling to be artificially fed, and from this time it began 
to waste. Oncross-questioning the mother or caretaker, it is found that it has 
been fed on sopped bread or biscuits, because cow’s milk did not appear to 
satisfy it, or it vomited the milk curdled, and it has constantly suffered from 
colic, vomiting, or more commonly diarrhcea. On the other hand, there is 
sometimes constipation, but this usually has been preceded by diarrhcea ; 
the diarrhceal symptoms being most marked in those suffering during the 
summer months. If the symptoms be analysed, three stages in the course of 
the disease may be recognised as first clearly pointed out and emphasised by 
Parrot, whose description of these cases under the name of athrepsia leaves 
nothing to be desired. The early symptoms or first stage are those of a 
simple gastric or intestinal catarrh, in the second the progressive wasting be- 
comes the prominent phenomenon, and in the last stage the infant passes into 
_an exhausted condition in which cerebral symptoms make their appearance. 
First stage. ‘The infant suffers from a simple diarrhoea or looseness of the 
bowels ; the stools, instead of being bright yellow and homogeneous, are 
liquid, curdy, and often green in colour, or contain an excess of mucus ; 
sometimes they consist almost entirely of stinking decomposing milk ; the 
abdomen is distended with gas and remains constantly in this condition, the 
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tongue is coated, and patches of aphthous stomatitis appear in the mouth. 
The infant is restless, constantly whining, and will not sleep at night. -Frequent 
vomiting may be a prominent symptom, the milk being returned curdled. 
The tissues become flabby, and then wasting commences. In the second 
stage all the symptoms are intensified and the characteristic wasting becomes 
manifest. The stools for the most part are loose and frequent, and consist 
of undigested food, being often pale and putty-like, with a peculiar odour ; 
at other times they are of a dark brown colour from the presence of altered 
bile. The infant is mostly voracious, liquid food does not appear to satisfy 
it, and by the mistaken kindness of its friends it is fed with sopped bread 
or some thick food, a diet which. has the great merit in their eyes of keeping 
it quiet for a longer time than liquid food or diluted milk ; at times it cries 
incessantly, hardly ever appearing to sleep or only dozing for a short time 
unless under the influence of a ‘soothing syrup’ supplied by its nurse. The 
mouth becomes the seat of parasitic stomatitis, the skin is harsh and dry, 
small boils or a lichenous rash make their appearance, the buttocks and 
genitals are raw and excoriated. Its temperature is below normal, the feet 
and hands are congested, the face has a pallid earthy tint, and a sickly lactic 
acid smell is given out from the body, especially the abdomen. The wasting 
is extreme, the face being shrivelled, the skin wrinkled and hanging in folds 
about the thighs and arms. In the /hird stage the infant passes into a 
moribund state; it is too feeble to cry loudly, it is heavy and drowsy, 
taking little notice of anything. It becomes more and more somnolent, and 
death ensues, probably preceded by muscular twitching, strabismus, or 
general convulsions. 

If we analyse the principal symptoms of the disease, we shall find that 
sometimes one symptom, as diarrhoea, sometimes another, as vomiting, is the 
most prominent. Inthe majority of the cases there is more or less diarrhoea 
throughout the whole course, so that such cases would come under the cate- 
gory of chronic diarrhoea, or this chronic condition may alternate with the 
acuterforms. The stools at first are yellow, liquid and frothy, with flocculi 
of semi-digested curd ; later they become green, the acid contents of the 
intestines acting on the bile pigments ; when the diarrhoea has become chronic 
the stools are either liquid and of a dirty brown colour, or more often, 
especially if milk is being taken, they are white and semi-liquid, the bile 
pigment having disappeared, and they consist of decomposing foul-smelling 
curd and mucus. Sometimes the stools consist almost entirely of mucus, 
the mucous membrane both of the small and large intestine secreting large 
quantities ; the child is constantly passing stools of mucus and undigested food. 

In some cases chronic vomiting is the most troublesome symptom, 
there being no diarrhcea, but sometimes constipation. Cases of chronic 
vomiting with the consequent malnutrition are at times most difficult to deal 
with. So great is the irritability of the stomach that everything is rejected, 
either immediately after being taken, or after the lapse of perhaps half an 
hour. Diluted milk, peptonised preparations, meat juice, cream, and a variety 
of patent foods are tried one after another, separately or mixed ; each change 
only ends in disappointment, the infant becoming more and more wasted. 
Under such circumstances among the poorer classes the infant is given 
some thick food, as sopped bread or cornflour. Vomiting in many cases 
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appears to be the result of the rapidity with which cow’s milk is coagulated 
in the infant’s stomach and of the hard lumps of curd which are thrown down, 
this occurring even where the milk is reduced to one part of milk to five ot 
water. In other instances it appears to be due to the rapid changes occur- 
ring in the sugar of milk, lactic acid being formed ; the contents of the 
stomach are rejected, having a strong smell ofsour and decomposing milk. 
In the catarrhal condition of the mucous membrane of the stomach much 
mucus is formed, while the gastric juice is weak, but its curdling power 
undiminished. Many such cases go from bad to worse, no food appearing to 
agree, all forms coming up alike. 

As the child wastes the skin becomes rough and harsh and hangs in folds 
upon the limbs and trunk, and very frequently, as the anaemia increases, the 
face, hands, and feet become cedematous. This cedema is due to anemia 
rather than to any kidney complication. An erythematous rash is apt 
to make its appearance about the anus in those cases where there is much 
diarrhoea, and spread over the perineum and thighs. 

It must not be forgotten, in a case of constant vomiting, that it may 
be due to cerebral disease or some congenital defect. The prognosis in 
chronic vomiting is unfavourable if it commences in an artificially reared 
infant, and becomes thoroughly established, and is associated with progres- 
sive wasting. 

Complications.—Broncho-pneumonia is very common. ‘Tuberculosis of 
the mesenteric or mediastinal glands may occur, or there may be a more 
general distribution of tubercle throughout the body. It must be borne in 
mind that it is only in the more severe and neglected cases that intestinal 
catarrh passes on into atrophy; in the majority of cases the course of the 
disease is intermittent, sometimes better, at other times worse, and as the 
child grows older the symptoms of rickets become grafted on to those of a 
chronic catarrh of the bowels. 

Older Children.—A chronic intestinal catarrh is not so serious a disease 
in children over two years of age as in infants, as it is rarely followed by an 
atrophic condition of the glandular apparatus of the stomach and intestines, 
but takes rather the form of habitual indigestion than anything else. It is, 
however, apt to be exceedingly chronic in its course and to be followed by 
various evil consequences, the most serious of which is tuberculosis of the 
lymphatic glands, or there is a constant state of health below par, which in 
itself is a source of danger. Chronic catarrhal affections of mucous mem- 
branes, either of the nose, mouth, respiratory tract, or intestines, are ex- 
ceedingly apt to be followed by swelling and caseous degeneration of the 
lymphatic glands, with which the mucous membrane is connected. The 
intestinal lesion finds its origin for the most part in unsuitable food ; the 
mucous membrane of the stomach and bowels is kept in a constant state of 
irritation by food which is too great in quantity or of too indigestible 
character. Weakly children are especially apt to suffer, particularly those 
who are brought up in our large cities and whose time is spent either indoors 
or playing in the street. Children who suffer habitually from rhinitis, 
chronic tonsillitis, or chronic disease of the strumous type, are the chief 
sufferers from chronic gastro-intestinal catarrh. It is very common in rickety 
children. Both the children of the well-to-do and of the poor classes suffer. 
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Sy mptoms.—There is habitual indigestion with perverted appetite, the 
child refusing its bread and milk and craving for ‘tasty’ bits from its parents’ 
table, or altogether refusing its meals unless its food is highly seasoned ; at 
other times the appetite is excessive. The abdomen is invariably rounded 
from the constant distension of the stomach and intestines with gas given off 
from the decomposing half-digested food. This distension is very frequently 
accompanied by more or less pain. The face is generally pale with 
dark areolz around the eyes, fat is absorbed as the disease progresses, the 
muscles become flabby, and the emaciation of the child contrasts markedly 
with its large tumid abdomen. Such children have usually coated tongues, 
at other times the tongue is red and glazed, showing the enlarged fungiform 
papilla more distinctly than usual and resembling the ‘strawberry tongue’ 
of scarlet fever. Sometimes the surface has a worm-eaten appearance, 
being coated with a thick fur except in irregular sinuous patches where the 
surface isred and glazed. The bowels are generally confined, the stools being 
frequently pasty with much mucus ; there are apt to be intercurrent attacks 
of vomiting and diarrhcea. There is very frequently more or less feverish- 
ness at night, especially in the subacute cases. Headaches are common, 
there is often restlessness at night, grinding of teeth, and night terrors. Some- 
times when the disease is subacute, and there is some feverishness towards 
evening, the symptoms resemble mild typhoid fever and constitute what at 
one time was called ‘ infantile intermittent fever.’ It is important to bear in 
mind that subacute intestinal catarrh may be present with an evening ex- 
acerbation of temperature as the principal symptom and with no vomiting 
or diarrhcea. An intermittent fever during early childhood with no pulmo- 
nary symptoms is probably, if typhoid can be excluded, due to an intestinal 
catarrh. It will not fail to be noticed that diarrhoea is a prominent symptom 
in the majority of cases of infants suffering from chronic intestinal catarrh, 
while in older children not only is the diarrhcea not present, but there is 
usually constipation. The explanation of this is perhaps not very clear, but 
it must be borne in mind that those cases where diarrhoea is present and 
excessive are more acute in character and run a more rapid course than those 
where the bowels are less irritable ; there is also more likely to be diarrhcea in 
the early stages where the mucous membrane 1s congested, than in the later 
stages where the bowels have become more tolerant of irritation and the 
muscular walls wasted through long illness. 

In some cases of intestinal catarrh, more particularly when it complicates 
or follows whooping cough or measles, there is an excessive formation of 


mucus from the intestinal walls, especially the large bowel ; Dr. Eustace ~ 


Smith has called special attention to these cases under the name of 
‘mucous disease.’ The bowels are usually loose, the stools consisting 
largely of mucus, or an aperient may bring away large quantities of mucus. 
In the worst cases, when this form of disease complicates whooping cough, 
the prognosis is bad. 
Diagnosts.—The disease most likely to be confounded with chronic intes- 
tinal catarrh is tuberculosis of the mesenteric glands, or the early stages of 
tuberculous meningitis. During the first three or four years of life, it happens 
very frequently that infants or young children are thought to have ‘ consump- 
tion of the bowels,’ because they have capricious appetites, ‘ pot-bellies,’ and 
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have lost much flesh, when in reality they are suffering from a chronic intes- 
tinal catarrh. That the diagnosis is often difficult is only what is to be ex- 
pected when it is remembered that an intestinal catarrh of more or less severity 
is the exciting cause of mesenteric tuberculosis ; and in an advanced case, it 
may be quite impossible to say if a tuberculosis of the glands has supervened. 
Mesenteric disease is, however, much less common than simple intestinal 
catarrh, and is infinitely less so during the first six months of life than gastro- 
intestinal atrophy. Any evidence of tubercle in the lungs, or enlarged veins 
on the surface of the abdomen, or the detection of rounded masses by palpa- 
tion in the abdomen, would favour a diagnosis of tuberculous disease. In 
older children the fact that those suffering from intestinal catarrh grind their 
teeth, are restless at night, are subject to night terrors and headaches, is 
sufficient for most parents to become alarmed, fearing that the child is com- 
mencing with tuberculous meningitis. 

Morbid Anatomy.—Chronic Gastro-intestinal Catarrh—tn the early 
stages there is swelling, and injection of the mucous membrane of the 
stomach, and small and large intestine. The surface is grey, streaked with 
red, and there is an excess of mucus: the changes are usually most 
marked in the ileum and colon, especially about the sigmoid flexure ; in 
these places the solitary glands are enlarged, the mucous membrane is 
raised in folds, and often much injected, and follicular ulceration may be 
present. The microscopical appearances somewhat resemble those already 
described in acute catarrh. The surface of the mucous membrane of the 
stomach is covered with masses of leucocytes and micrococci embedded in 
mucus. The capillaries are everywhere distended, the gastric glands are 
separated from one another by columns of leucocytes effused between them, 
the whole mucous membrane is swollen and the muscular layer thickened. 

Similar changes are seen in the intestines, leucocytes are present in large 
numbers in the submucosa and between Lieberkuhn’s glands ; the latter are 
compressed and finally disappear, so that in places only masses of round cells 
are seen taking the place of the glands. A stage of atrophy succeeds that of 
chronic catarrh, and the appearances presented are those of a wasting of the 
mucous membrane, and a destruction of the secreting glands. The chronic 
swelling of the mucosa, and infiltration with leucocytes, have led to a wasting 
and cicatrisation of the tubular glands ; but death usually takes place before 
this stage is reached. 

In gastro-intestinal atrophy the stomach and intestines are distended 
with gas, the former is frequently dilated, the mucous membrane is every- 
where pale, the intestines are thin and translucent. This is especially 
marked in the more advanced cases, the intestinal walls are exceedingly 
thin, the solitary glands and Peyer’s patches are wasted and have almost 
disappeared, with perhaps brawnish spots or streaks where minute hamor- 
rhages have taken place. These appearances will be varied with those of 
chronic catarrh according to the amount of atrophy that has taken place. 
The microscopical appearances show the mucous membrane of the stomach 
to have undergone wasting, being reduced to perhaps one-quarter its normal 
thickness. The gastric glands in places have completely disappeared, in 
other places they are compressed and partly destroyed by round cells and 
young connective-tissue fibres. In the small intestines the appearances 
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will be those of chronic catarrh, or these with the addition of destruction ot 
the glandular apparatus. The tubular glands in places are atrophied or 
are compressed or dilated by a connective-tissue growth, the villi have 
completely disappeared, or only their remains are present, the solitary 
glands are atrophied. Similar changes may be found in the colon. 
Parrot has described various other lesions in the alimentary canal of 
infants dying within a few weeks of their birth ; such as a spread of the 
parasitic growth from the mouth to the stomach and intestine, usually the 
cecum. The same author has found minute circular ulcers in the stomach, 
from which hemorrhage has taken place, less often larger and irregularly 
shaped ones ; he has also seen the mucous membrane of the stomach to be 
the seat of a diphtheroid exudation. In the later stages, when the blood is 
profoundly altered, thrombosis of the renal veins, pulmonary veins, or 
sinuses of the brain may take place. Fatty degeneration (s¢eatose of Parrot), 
softening, or meningeal hemorrhage, may take place in the brain. The 
kidney may be the seat of uric-acid infarcts. 

Treatment.—The treatment of chronic gastro-intestinal catarrh in infants 
consists principally in careful feeding ; the blandest and least irritating forms 
of food must be selected, while frequent weighings of the infant should be 
resorted to in order to ascertain if any progress is being made. In infants 
under four months a wet nurse should be obtained if possible. Where 
there is much diarrhoea, milk must be used sparingly or altogether omitted 
for a while, as the hard curds formed in the stomach are beyond the digestive 
powers of the weakened stomach and intestines. Small quantities of whey 
and barley water, with the addition of the juice of an underdone chop, may 
be given at short intervals during both day and night. Improvement having 
taken place as regards the diarrhoea, milk in some form or other must be 
given. Milk modified so as to reduce the proteids to *5 or °75 per cent., 
with 2 per cent. fat and 5 per cent. sugar, may be given, or one of the forms 
of desiccated milk already referred to. The amount of proteids should be 
gradually increased, if they appear to be digested well. It may be worth 
trying milk which has been predigested by pancreatine. Every care must 
be taken that the feeding bottle is clean, and the food prepared with the 
most scrupulous care. Whenever the weather permits, the infant must be 
taken into the open air as much as possible. The medicines given must be 
selected according to the most prominent symptoms. If the stcols are 
loose, contain much mucus and curd, and are foul or stinking, small doses 
of castor-oil emulsion or calomel should be given, to be followed by bismuth 
and small doses of opium. If the stools are dark brown or yellow and very 
liquid, astringents in the form of extract of logwood, catechu, or pomegranate 
will be of most service, especially if small doses of opium are given by the 
bowel. (F.20, 32.) If the diarrhcea approach the dysenteric type, much 
mucus and blood being passed with straining and forcing down, irrigating 
the bowel with a warm decoction of starch and boric acid (20 to 30 oz.) or 
small enemata of starch and opium may be used with advantage. 

The treatment of chronic gastric catarrh in infants when it has become 
confirmed is very often extremely discouraging. In the milder forms of 
vomiting the importance of modifying the milk so as to reduce the quantity 
of curd, or of peptonising the milk to gain the same end, must be insisted 
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upon ; milk foods containing much fat are usually badly borne. It is also of 
much importance not to give food too frequently, but to allow the stomach 
a complete rest for several hours. In severer cases in which milk or whey, 
in whatever form given, returns sour and curdled in a few minutes, other 
food must be substituted, at least for a time. In such cases barley water, 
made with weak veal broth (half a pound to the pint), may be given ; 
the bottle being discontinued and the infant fed with a spoon. Instead 
of veal broth, raw meat juice or ‘liquid meat’ may be used. After a 
few days, milk may be again tried, or small quantities of cream may be 
added to the barley water in lieu of the meat juice. In this acid con- 
dition of stomach small doses of sodii bicarb. and pepsine are often very 
wseful, (F. 34, 35.) 

In elder children careful dieting is of the utmost importance, and the 
first difficulty encountered. will probably be that the child has been over: 
indulged and so spoilt by its parents that it is difficult to get it to take a 
carefully selected and restricted diet. In arranging a diet it must be borne 
in mind that the child should take only such quantities as the impaired state 
of the digestive juices can deal with, any excess being liable to undergo 
decomposition in the intestines, and give rise to flatulence and other troubles. 
It is also most important to give the stomach a complete rest during the 
intervals between meals ; sweet biscuits taken during the morning, or a run 
on the kitchen at frequent intervals during the day, are fruitful sources of 
chronic indigestion, and the plainest and most peremptory directions should 
be given to the parents by the medical attendant that nothing whatever 
should be taken except at regular meals. If the child refuses or only half 
gets through its breakfast, this should by no means be supplemented by a 
second edition at the parents’ table, or a tasty lunch to make up for the 
morning’s deficiencies. It is wiser by far, if the breakfast is but half taken, 
to let the child wait till the next meal ; a little starvation can do no harm, at 
any rate much less than over-indulgence and the formation of bad habits. 
The importance of fresh air and change of scene in cases of habitual indi- 
gestion can hardly be over-estimated. The worst kind of exercise is a ‘con- 
stitutional’ taken with the nurse or governess ; outdoor games of various 
kinds, gymnastics, riding, or driving, or some form of recreation which will 
occupy the mind and give an interest to the exercise, are far preferable to 
any dull routine. A change to the seaside, or some bracing elevated inland 
site where there is a keen cool air, will often work wonders in these cases. 
It must, however, be remembered that such cases are often worse, or there is 
no improvement, at first ; children when first removed to the seaside are apt 
to do too much and eat too much; they are over-tired and fretful at night, 
and attacks of dyspepsia and urticaria or other eruptions occur. A caution 
is often necessary to prevent this. 

It is wiser in most cases to lay down a complete diet chart for the guidance 
of the parents, though a certain latitude must necessarily be permitted on 
account of varying tastes. The following diet tables may be taken as 
samples, which can be modified according to circumstances : 

Diet for a child of five to seven years, indigestion not severe: 

Breakfast, 8 A.M.—A breakfast cupful (8 0z.) of bread and milk, made 
from whole-meal bread ; a teaspoonful of malt extract may be added; this 
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may be followed two or three times a week by the yolk of a lightly boiled 
egg on strips of toast, or a piece of toast and dripping or bacon fat. 

Dinner, 12 to 1 P.M.—A broiled mutton chop, finely minced, or fresh white 
fish, with mashed potato, spinach, or French beans ; to be followed by 
ground-rice pudding or a baked apple. Milk to drink. 

Tea, 4 to 5 P.M.—A cup of cocoa and milk, with toast or stale bread. | 

Supper, 7 P.M.—A cup of beef tea or mutton broth. 

In the more severe and protracted cases it is well to avoid farinaceous 
food as much as possible, as recommended by Dr. Eustace Smith. 

Breakjast, 8 A.M.—Half to three-quarters of a pint of fresh milk, alkali- 
nised by twenty drops of the saccharated solution of lime; a slice of toast 
with yolk of egg, or fresh fish. 

Dinner, 12 to 1 P.M.—A small mutton chop or boiled sole, a thin slice of 
stale bread, with half to a wineglassful of sherry or bitter beer, well diluted. 

Tea, 4 to 5 P.M.—Same as breakfast. 

Supper, 7 P.M.—A cup of beef tea. 

In some of these cases of chronic dyspepsia, especially where the stools 
are pale, the amount of milk which the child takes must be lessened in 
quantity—the milk given being much diluted with cocoa made with water, or 
peptonised milk may be given. 

In all cases of habitual indigestion it is of much importance to sponge 
every morning with cold or tepid water (60°-70°), keeping the child’s feet in 
warm water during the process, if it is subject to cold feet or has a sluggish 
circulation. A shower bath is often of much service. After the morning’s 
bath friction with as rough a towel as the child’s skin can stand should be 
used. The child’s dress should consist of woollen garments next to the skin, 
and every chance of getting cold should be avoided. 

The medicines which are of the greatest value in these cases are nitric 
acid in combination with helaline and pepsin (mxv to xxx of the liq.), or 
euonymin and pepsine may be given. Arsenic is often of much value, but 
requires to be given in increasing doses to bring out its full value. Fora child 
of seven years, three-drop doses may be given, and gradually increased to 
six drops, or it may be given in small granules, which are readily taken by 
children, preferably an hour after food. At the same time it is well to order 
a saline purgative, in order to keep the bowels relaxed rather than loose. 
Alkalies with senna or rhubarb are often prescribed with much advantage. 
(F. 38, 39.) Later, when convalescence is established, acids and bitters 
should be given. (F. 36, 37, 40.) 

If the bowels keep confined, a small granule containing half a grain of 
aqueous extract of aloes may be taken at dinner-time daily ; in many cases 
a grain will be required to keep the bowels well open. This may be 
supplemented, especially if the stools are pale, by an ounce or two of Hunyadi 
water, to which an equal quantity of warm water has been added, to be taken 
two or three times a week before breakfast, or Rubinat or Friedrichshall 
water, half a wineglass to a wineglassful in warm water, or a teaspoonful of 
effervescing Carlsbad salts, may be taken before breakfast two or three times 
a week, and decreased or increased according to the state of the bowels. 
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Since Landerer in 1879 called attention to a form of stenosis of the pylorus 
in infants, many contributions have been made to the subject by Hirschs 
sprung, Finkelstein, John Thomson, E. Cautley, Still, and many others. 

The pyloric orifice is provided with a sphincter formed by circular 
muscular fibres, which is normally closed, but is inhibited from time to time 
during digestion to allow of the stomach contents to be forced into the 
duodenum. The thickness of the band of fibres forming the pylorus differs 
considerably in normal stomachs. The normal lumen of the pylorus in 
infants under a year usually readily admits a sound 3°5-4 millimetres in 
diameter (Still). 

In cases of stenosis of the pylorus with hypertrophy of the sphincter, 
there is an elongated ‘tumour’ at the situation of the pylorus, which 
feels more or less hard. In some cases the lumen of the pylorus will 
only admit a probe, in others a small sound can be passed ; possibly 
different states of spasm of the 
sphincter may account for the 
difference. If a longitudinal 
section be made of the pyloric 
tumour (see fig. 17), it will be 
noted that the pyloric orifice 
consists of a canal 2~2°5 centi- 
metres long, surrounded by a 
wall made up of swollen mu- 
cous membrane and muscular 
tissue, which perhaps in the 


fresh state measures 5 milli- Fig. 17.—Stenosis of Pylorus, showing narrow channel, 
metres thick. In many cases hypertrophy of muscular fibres, and hyperplasia of the 


there is dilatation of the sto- Race Fothereill.)” iii site) (Beam 
mach and more or less hyper- 

trophy of the muscular coat. Often a ridge of mucous membrane occupies 
the pyloric canal, and doubtless aids in the obstruction. It is certain during 
life there is obstruction to the escape of the fluids as the result of spasm of 
the hypertrophied sphincter and swelling of the mucous membrane lining 
the pyloric canal. 

The cause of this hypertrophy is unknown. Some writers look upon it 
as a local overgrowth, or an over-production of muscular fibre occurring 
before birth (Cautley). Others that there is a neurosis, which gives rise 
to an exaggerated activity of the pylorus and a secondary hypertrophy 
(J. Thomson). 

In the majority of cases vomiting begins within a week or two, or within 
six or eight weeks of birth. The vomiting persists in spite of change 
of food, and treatment such as washing out the stomach. Several meals 
may be kept down and then vomiting begins, and large quantities of fluid 
with food remains are vomited up. The stools are scanty, and only contain 
bile or very little curd or food remains. The loss of flesh is very rapid, the 
infant gradually becoming reduced to a skeleton, with sunken eyes and 


anxious face, The abdomen is usually flaccid from the collapse of the small 
12 
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intestines, which are practically empty of contents. The vomit is ejected 
with some force, especially if there is much hypertrophy of the muscular 
walls of the stomach. The dilated and hypertrophied stomach comes in 
contact with the abdominal wall below the left lobe of the liver, and its 
peristaltic movements may be seen through the flaccid and thin abdominal 
wall. There is a wave or contraction that runs from the cardia to the 
pylorus, which is seen perhaps very distinctly. The enlarged pylorus 
may in many cases be felt by palpation to the left of the umbilicus below 
the edge of the right lobe of the liver. Death ensues from exhaustion in 
the course of a few weeks or months. 

While the above description holds good in typical cases, the symptoms 
in others are far less well marked and definite. The vomiting may cease 
for awhile, and the stools contain milk remains. No tumour can be felt, and 
there may be no peristalsis visible. In some cases improvement takes 
place under treatment, and apparently complete recovery. 

The diagnosis is often difficult or impossible. The following are the 
chief points :— 

(1) The infant is born healthy, and begins to vomit within a month or 
six weeks of its birth ; (2) vomiting persists in spite of treatment ; nearly all 
food taken is vomited ; (3) the stools are spare, and consist of bile and 
mucus; (4) there is visible peristalsis of the stomach; (5) a movable 
tumour is felt, which corresponds to the pylorus. 

The treatment consists in daily stomach washing and giving small 
quantities of food, such as whey, peptonised milk, or some form of dry milk 
food. Sugar water and beef juice will sometimes be retained. Nepenthe 
in half-minim doses is useful in allaying the irritability of the stomach and 
relieving spasm. The question of operation for the relief of the stenosis will 
probably come to the front sooner or later, and some successful cases have 
~ been reported. 

The operative treatment of pyloric stenosis, which is called for in cases 
where other methods of treatment have failed, consists in the performance 
of pyloroplasty or of Loreta’s operation of dilatation or of gastro-jejunostomy. 
Of these the last is probably the most certain to give a permanently good 
result, but it is a rather more severe tax upon the powers of a weakly child, 
and if the case has been left too long, the mortality in any operation is likely 
to be high. 

Dilatation of Stomach.—Dilatation of the stomach during infancy is 
commonly the result of a long-continued gastric catarrh ; in rare cases it is 
secondary to a congenital stenosis of the pylorus or duodenum, or upper 
part of the small intestine. In the minority of cases the dilatation takes 
place rapidly, as in acute gastric or gastro-intestinal catarrh, or in ‘cholera 
infantum,’ but it is far more frequently found in weakly infants or children 
who have suffered for months from chronic dyspepsia and who are probably 


anzemic and rickety. It is easy to understand that, if the digestive fluids . 


are weak and insufficient to digest the food properly, the curd of milk and 
starches decompose in the stomach, and gases are given off in large quanti- 
ties. The constant distension of the stomach keeps the muscular walls on 
the stretch, the muscular fibres become thin and atrophic, and the distended 
condition tends to become permanent. The gastric mucous membrane, 


Dilatation of § tomach—Constriction of Stomach +1 ” 


including the glandular elements, is wasted. The effect of a dilated stomach 
is to add to the dyspeptic troubles ; like a dilated and powerless bladder, its 
contents become stagnant and decompose ;. it never thoroughly empties 
itself, but always contains much mucus and decomposing curd of milk. 
These dilated stomachs sometimes reachan enormous size. Henschel records 
a stomach of an infant two weeks old with a capacity of 190 cc. (normal 
70-cc.) ; an infant of three months with a stomach of a capacity of 485 cc. 
(normal 150 cc.) ; another of four months, of 500 cc. (normal, 180 cc.) ; 
and another of ten months of 650 cc. (normal, 300 cc.). The symptoms 
are not very definite, and we have on several occasions discovered fos¢ 
mortem a considerably dilated stomach, which we had not detected during 
life. There is chronic dyspepsia, discomfort after food, distension of the 
stomach with gases, coated tongue, and in some cases chronic vomiting. 
The diagnosis may be difficult ; in some cases the limits of the dilated 
stomach may be mapped out by percussion, but this can only be done 
if the colon and small intestines are not distended. If the colon is 


Fig. 18.—Hour-glass constriction of stomach, from an infant of five months. The 
muscular walls of the narrowed part were much thicker than the walls of the rest of 
the stomach. (Natural size.) 


much distended, it will probably be impossible to distinguish between the 
tympanitic note produced by percussing the stomach and that produced by 
percussing the colon. A splashing sound may sometimes be produced by 
shaking the child, in cases of dilated stomach, if there is much fluid in the 
stomach. The prognosis is not necessarily bad, as there can be little doubt 
that under favourable conditions the stomach may recover itself. The 
treatment is that of chronic dyspepsia : washing out is useful but not easily 
practised in children, though readily enough performed in infants. 

Dilatation of the stomach, sometimes extreme in degree, is present in 
congenital obstruction of the duodenum and ileum. (See p. 158.) 

Hour-glass Constriction of the Stomach.—At times BS well-marked 
constriction is found fost mortem, situated at the Junction of the cardiac 
and pyloric antrum and apparently the result of a spasmodic contraction of 
the muscular fibres at this spot. (See fig. 18.) In the case figured there 
was probably no malformation, but a condition of spasm which did not 
disappear with death. ; 
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Carcinoma of the Stomach.—New growths in the alimentary canal are 
exceedingly rare in early life. We have met with one case, but the new 
growth was more duodenal than gastric. The case was shortly as follows : 


Oliver G., aged 8 years, was admitted to hospital Sept. 1, 1890. He was a thin boy, 
with distended abdomen and symptoms of cystitis. There had been no vomiting, pain, 
or diarrhoea. The abdominal distension was considerable : the coils of intestines could 
be distinctly seen through the abdominal walls. ‘There was no tenderness, and no tumour 
could be felt. He was discharged February 21, 1891, somewhat improved, having made 
flesh during his stay. He was re-admitted April 23, 1891. The abdomen was distended 
and tender, and a tumour could be felt below the edge of the liver, to the right of, and 
about the same level as, the umbilicus. There were frequent attacks of severe colicky 
pains. He gradually emaciated, and died May 15. The fost-mortem showed that the 
transverse colon near the hepatic flexure, the duodenum and omentum, were matted 
together; the stomach was dilated, and its walls thickened. The pyloric opening just 
admitted the forefinger ; on the cardiac side of the pylorus were two small growths, the 
size of peas ; on the duodenal side there was an irregular cavity, the walls of the first part 
of the duodenum having been destroyed by a new growth ; lower down were some polypoid- 
looking growths ; below these the mucous membrane was normal. Microscopical exam1- 
nation showed the growth to be a columnar epithelioma. 


Primary cancer of the stomach is very rare in early life. Cases have 
been reported by Scheffer and Norman Moore in which the new growths 
were situated at the cardiac end of the stomach. The chief symptoms were 
anvemia, cedema of the face and dyspncea on exertion. 

Finlayson has reported a remarkable case of sarcoma of the stomach in 
a child of 33 years. The patient became anemic and vomited once or twice 
a brown-coloured liquid. At the fost-mortem a tumour was found on the 
posterior wall of the stomach. 

Ulcers of the Stomach.—Gastric ulcers whether simple or tuberculous 
are rarities during early life. In some rare cases a child suffers from gastric 
symptoms and occasional vomiting, then vomiting of blood commences and 
death occurs with symptoms of peritonitis. In a case reported by J. Porter 
Parkinson, in a child of two years a punched-out ulcer was found in the pos- 
terior wall of the stomach which had perforated into the peritoneal cavity. 
The opening was the size of a pin’s head. There was a second small ulcer. 
We have seen one case of ulcer of the duodenum ina child which gave 
rise to hemorrhage which ended fatally. Cases of ulcer of the duodenum 
have been recorded in newly-born children (T. Fisher). See also p. 32. 

Tuberculous ulcers of the stomach are also rare ; Still found tuberculous 
-ulcers of the stomach 6 times in 270 autopsies of tuberculous cases in children. 


Entestinal Worms 


The worms which most commonly infest children are the thread worms, 
round worms, and tape worms, of which the former are the most common. 

‘Thread Worms (Oxyuris).—These troublesome pests inhabit the lower 
bowel, ie. caecum and appendix, colon, sigmoid flexure, rectum, and the 
vagina; an unhealthy state of the mucous membrane with sluggish bowels ap- 
pearing to favour theirdevelopment. To the naked eye they appear like short 
pieces of white thread: under a low power the females, which are the more 
numerous, are seen to taper at each end, and their uterine ducts will be seen 
to contain numerous oval-shaped ova, some of the latter containing embryos. 


Intestinal Worms—Thread Worms 119 


These parasites gain entrance into the system by the ova being taken in the 
food, or perhaps more frequently by means of the ova adhering to the fingers 
of those already affected ; they are thus conveyed directly or indirectly to 
others. The extreme fertility of these worms makes it certain that any one 
who is affected with thread worms and is not of scrupulously cleanly habits 
will have ova adhering to the neighbourhood of the anus which may be 
transferred by the fingers to the individual’s own mouth or to others. The 
symptoms are very uncertain, the diagnosis being usually made by the 
patient’s friends detecting the parasites in the chamber vessel used by the 


Fig. 19.—Oxyurts vermicularis, female. Highly magnified. 
(Quain’s ‘ Dictionary of Medicine.’) 
child. The most common symptom to call attention to the presence of thread 
worms is the irritation and itching which they are apt to give rise to at the 
anus or entrance to the vagina. Girls will suffer from excessive discharge 
of mucus from the vagina, sometimes containing blood, from the presence of 
oxyurides in the vagina or the result of scratching. In many cases the 
presence of thread worms seems to give rise to no symptoms whatever. 
- Weakly anemic children with sluggish bowels are most often affected. The 
treatment consists in expelling the worms, preventing their re-entrance, and 
in improving the health of the child so that it is less likely to providea favour- 
able cultivation ground for these unwelcome guests. The 
first indication is best fulfilled by a sharp purge to expel 
or else to drive them into the lower bowel, to be followed 
by enemata to destroy those present in the colon and 
_ rectum and wash away any excess of mucus present ; a 
grain to two grains of calomel, in combination with two 
or three grains of resin of scammony, may be given to 
children of three to eight years of age overnight ; and the 
following evening, if the bowels have been well acted ' 
upon, an enema of infusion of quassia as large as can be seein See 
given should be used. It will be well to repeat the closing embryos x 450 
‘ ae a diam. (Quain’s ‘ Dic- 
enemata every other evening for a week or two. Great tionary of Medicine.’) 
care should be exercised to see that the child is washed 
about the genitals with soap and water after each stool to prevent re- 
infection. Injections should be used repeatedly to free the vagina from 
any of these worms, if there is any vaginitis or irritation. Weak carbolic 
acid lotions will answer very well, and some dilute red oxide of mercury 
ointment (I-3) may be smeared at the entrance to the vagina. The general 
health of the child must also be thought of, and a careful diet prescribed, 
excess of sweets and starches being avoided. If constipation exist, Rubinat 
or Hunyadi water should be given every other morning before breakfast, in 
sufficient quantity to produce a soft stool without purging; sulphate of 
iron, gr. $—j, with spirits of chloroform and orange-flower water, twice a day, 
is often very useful. Cod-liver oil in selected cases is of great service. 
Naphthaline is an effective anthelmintic for thread worms, but it is dis- 
agreeable to take. It may be given as suggested by Schmitz in doses of two 
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to five grains four times a day till eight doses have been taken ; repeat in 
a week’s time. If necessary, the dosing must be repeated after a week’s 
interval. Enemata of corrosive sublimate (1-1,000) after the bowels have 
been freely moved is an effectual local application. 

Round Worms (Ascaris lumbricoides)—The common round worm 
measures from four to twelve inches in length, the females being somewhat 
longer than the males ; they are reddish white and have more or less resem- 
blance to common earth worms. They mostly inhabit the small intestines, 
but are apt to wander into the stomach, large intestines, or even into the 
gall bladder. Several may exist in the intestine at the same time, in ex- 
ceptional instances many hundreds may be present. They gain entrance 
into the system by means of their ova, which are swallowed with the food ; 
the shells surrounding the ova are dissolved by the gastric juice, setting free 
the embryos. The symptoms produced by the presence of round worms 
cannot be certainly distinguished from those of dyspepsia or intestinal catarrh, 
with which the ascarides are so commonly associated. The passage of a 
round worm per rectum is often the first thing to call attention to the subject ; 
on the other hand, mothers often dogmatically assert that their child has 
worms because he ‘ picks his nose’ and his ‘ food appears to do him no good.’ 
The latter symptoms, it is needless to say, are not diagnostic of the presence 
of worms, but of an unhealthy state of the alimentary canal. The presence 
of one or two round worms rarely produces any symptoms Zer se, unless they 
pass into the stomach or bile duct. In larger numbers they may give rise to 
colicky pains, especially at night; diarrhoea, vomiting, and symptoms of ob- 
struction of the bowels have occasionally resulted. In rare instances worms 
have found their way into the peritoneal cavity and been discharged with 
the contents of an abscess through the abdominal wall. The treatment is not 
as difficult as the diagnosis. Santonin combined with calomel or castor oil 
should be given, and is almost certainly successful after a dose or two has 
been given. Santonin, gr. j—ij, calomel, gr. 3-j, may be given overnight, and 
some fluid magnesia or other saline next morning before breakfast. Or the 
santonin dissolved in two or three teaspoonfuls of castor oil may be given 
before breakfast. The santonin may be repeated once or twice, but not 
oftener, until the physiological effects (if any have been produced) have 
passed off. Ifthe santonin cause vomiting, smaller doses should be tried or 
compound scammony powder substituted. 

Tape Worms are as common in children as in adults, both the Zena 
soltum and T. mediocanellata being found. Infants and young children less 
often act as hosts for tape worms, but they have been found in infants under 
a year old. Attention is first called to the fact by the passage of the joints 
or proglottides in the stools. Older children will often complain of pain in 
the epigastrium, and peculiar movements are felt inside ; they are apt also 
to lose flesh and suffer from various dyspeptic symptoms. The difficulty 
of dislodging the greater part of the creature is not great, but the head is not 
so easily expelled, especially that of the Zenda solium. The success of the 
treatment by means of the administration of male fern depends upon the in- 
testine containing as little food as possible. A dose of castor oil should be 
given overnight sufficiently large to act freely before morning ; twenty to 
thirty drops of etherial extract of male fern (freshly prepared) should be given 
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in half an ounce of mucilage and water before breakfast ; breakfast should 
consist of some light refreshment such as beef tea : at noon another dose of 
castor oil should be given, which will act in the course of the day, bringing 
away the intruder. Careful search should be made for the head, bearing in 
mind that the joints are likely to break about an inch from the head, that the 
latter is about the size of a large pin’s head, and the thickness of the worm 
itself near the head is only that of a stout thread. 

If, after careful search by a competent observer, the head is not dis- 
covered in the stools, after a few days the treatment may be repeated, but it 
is not wise to continue to repeat the male fern, as toxic symptoms are apt to 
arise. Decoction of pomegranate root may be substituted if it is necessary 
to continue the treatment. 


Ascites 


Fluid is sometimes present in the peritoneal cavity of the child without 
dropsy elsewhere, and it may be difficult to decide as to its cause. The 
diagnosis of ascites when it forms part of a general dropsy, as in cardiac 
disease or renal disease, is easy and does not call for special comment. 

An ascites which is primary in a child is usually the result of some lesion 
of the peritoneum, as chronic peritonitis, or the result of portal obstruction 
such as mediastinitis, cirrhosis, or perihepatitis. The detection of a large or 
moderate quantity of fluid in the peritoneal cavity is not difficult, the per- 
cussion note being dull in the flanks, while the region round the umbilicus 
is tympanitic in consequence of the distended intestines floating upwards 
when the patient is lying on his back ; change of position on to the side will 
float the intestines to the highest point, and the flank which is uppermost 
will now be resonant. While change of the patient’s position will thus cause 
the fluid to gravitate to the lowest point if it is free in the peritoneal cavity, 
it must be borne in mind that in chronic peritonitis there may be a matting 
together of the intestines which prevents them from floating upwards, and 
consequently there may be no alteration in the percussion note after change 
of position. The amount of dulness to percussion may vary from day to day 
according to the varying distension of the intestines. In ascites the super- 
ficial veins of the abdomen are usually enlarged, the skin becomes shiny 
and stretched if the fluid is excessive, and often the umbilicus is protruded 
and pouched out, containing fluid which can be pressed back into the 
abdominal cavity. The detection of a small quantity of fluid in the abdomen 
is difficult, especially when the intestines are much distended with gas and 
the large bowel is loaded with fzeces, the latter giving a more or less dull 
percussion note in the flanks. Fluctuation may be felt by passing the finger 
into the rectum; fluid may thus be detected in the pelvis. A careful ob- 
server is hardly likely to mistake simple distension of the intestines with 
gas for ascites ; the thrill imparted to the contained fluid by gently tapping 
the flank is absent in the flatulent distension, and on percussion the 
abdomen is universally tympanitic. The diagnosis of the cause of the 
ascites is often difficult, as a large accumulation of fluid may be due to 
chronic peritonitis and closely resembles an ascites due to portal obstruc- 
tion. Chronic peritonitis may be quite unaccompanied by pain or tender- 
ness from first to last, and the fluid may be excessive. Any matting or 
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‘nduration of the omentum or intestines to be felt through the abdominal 
walls, or a slight evening rise in the temperature or sign of tuberculosis 
elsewhere (as in the testis), or chronic diarrhcea, would be in favour of 
chronic peritoneal tuberculosis. A normal temperature, the ascites fluid 
freely movable, the general health good, slight jaundice or bile pigment in 
the urine, would be in favour of portal obstruction, as cirrhosis or medias- 
tinitis. Ifthe fluid is localised by the presence of adhesions, and does not 
occupy the whole peritoneal cavity, it 1s probably due to tuberculosis. The 
possibility of hydatids of the peritoneum must be borne in mind. Anenlarge- 
ment of the spleen with ascites suggests cirrhosis of the liver. © 


CHAPTER TV I! 


DISEASES OF THE DIGESTIVE SYSTEM—(continued) 


Acute Peritonitis 


ACUTE general peritonitis is not an uncommon disease during infancy and 
childhood. It occurs as a primary disease, but more often the inflammation 
spreads from some organ or structure with which the peritoneum comes into 
relation. It sometimes follows a blow or some injury to the peritoneum. 
The foetus also suffers from peritonitis, perhaps more subacute than acute, 
and the adhesions which are left surrounding and matting the intestines are 
apt to interfere with the growth and development of the gut, and lead to 
stenosis or obstruction by narrowing the bowel or tying it up in coils. 
Acute peritonitis occurs in the newly born, secondary to arteritis or 
septicaemia ; but such cases are rare in private practice. Apart from these 
cases, peritonitis is not common in infants and young children. We have 
seen one case of purulent peritonitis ending fatally in a breast-fed infant of 
seven months. The source could not be traced. It was probably due to 
infection with the pneumococcus. We have known it in infants and young 
children to spread from a suppurating mesenteric gland. Acute peritonitis 
occurs in older children by no means infrequently, supervening, without 
known cause, in the midst of apparent health ; in other cases there is a 
history of a chill, or a blow upon the abdomen, and at the fost-smortem there 
is nothing to indicate where the inflammation commenced, though in all 
such cases there is no doubt invasion of the peritoneum by one of the pyo- 
genic organisms, most commonly the bacillus coli, and this most frequently 
gains access through some area of lessened resistance in the bowel wall. 
In other instances, as described later, pneumococci are the cause of the 
mischief. Not infrequently the peritonitis is the result of some lesion in the 
czecum, vermiform appendix, or mesenteric glands. It sometimes occurs in 
tuberculous subjects: thus a phthisical boy of nine years old was suddenly 
seized with pain in the abdomen and vomiting, and died in ten days : at the 
post-mortem an acute general peritonitis was present, and also adhesions 
from old peritonitis and some calcified mesenteric glands. Acute peritonitis 
may be caused by the spread of inflammation from other parts, as from the 
pleura, an empyema bursting through the diaphragm, from the pericardium, 
ulcers in the stomach, duodenum, ileum, or czecum, or from intussusception, 
It may occur in the course of typhoid fever from perforation of the 
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intestine and extravasation of faeces. It is rare in the course of scarlet 
fever, but it is not uncommon in the last stages of the succeeding nephritis, 
when uremic phenomena have set in; it is then mostly of a purulent 
character. We have seen peritonitis Jost mortem, which was associated 
with an acute enteritis, and it is certain that, in some cases, an apparently 
idiopathic peritonitis is set up by a bacterial infection from the intestines. 

Gonococcal Peritonitis.— Acute peritonitis has been observed in association 
with and apparently due to vulvo-vaginitis in little girls ; in some of these 
cases the infection has been found to be gonococcal, but in others no gonococci 
were found. It appears that the prognosis is usually good in this form of 
peritonitis and early operation is uncalled for. 

Pneumococcic Peritonitis—It is probable that many cases of acute 
peritonitis formerly classed as idiopathic or of obscure origin were really 
due to the presence of the diplococcus of pneumonia. Pneumococcic 
peritonitis may occur as a primary lesion or in association with infection 
elsewhere. It may be diffuse or localised. It isin some cases characterised 
by the outpouring of a large quantity of lymph and turbid serum, or of thick 
viscid pus, and this quantity may be so great as to produce a very high 
degree of intra-abdominal tension ; we have seen the fluid spurt out to a 
distance of several feet on opening the abdomen. 

The symptoms of this form of peritonitis are not so severe as in those 
of streptococcic infections, and the prognosis is certainly much _ better, 
especially in the localised variety. 

Pneumococcic peritonitis is much more frequent in children than in 
adults, and attacks girls much more often than boys and is especially frequent 
in the pelvis. It is possible that infection sometimes occurs directly through 
the pelvic organs, in other cases it follows an enteritis or arises by direct 
extension from the pleura or from blood infection. It is not very common and 
is usually apparently primary, i.e. the peritoneum is first attacked. In early 
stages the fever is high, with diarrhoea and abdominal tenderness, but the 
active symptoms often subside for a time and the process becomes localised 
and the abscess often points at the umbilicus. 

Pneumococcic peritonitis is most likely to be mistaken for appendicitis 
or fora tuberculous inflammation, with which it may occasionally be combined. 
Pneumococcic appendicitis is a recognised lesion, and we have met with 
cases we believed to be of this nature, though they were not verified by 
bacteriological examination. 

The prognosis in this form of peritonitis appears to depend upon, first 
the presence or absence of associated lesions in the organs ; secondly, upon 
diffusion or localisation of the inflammation ; and, thirdly, upon early in- 
cision and drainage. Ina case of our own, already alluded to, though the 
pleura contained pus with the characteristic diplococci, the fluid in the peri- 
toneum showed a micrococcus tetragonus. The case was carefully examined 
and recorded by our friend Dr. Bythell. It recovered well after drainage of 
the pleura and the peritoneum, the latter through the umbilicus. 

In brief, a very acute and severe generalised peritonitis coming on with- 
out assignable cause in a girl under Io years old, marked by rapid and great 
distension, great pain and tenderness, with high fever and diarrhcea, and — 
proving rapidly fatal, is very likely to be a diffuse pneumococcic infection, 
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and on inspection, pus, white or yellow or green in colour, variable in 
quantity, and either dispersed in many small foci or generally diffngeas will 
be found. 

Or, on the other hand, a less severe condition with little marked constitu- 
tional disturbance, and a hard swelling limited to the region below the 
umbilicus, at which pointing and spontaneous discharge occur with satis- 
factory recovery, is probably an encysted pneumococcic peritonitis, and if 
some complication causes death, a thick layer of lymph will be found 
shutting off a cavity in front of the intestines and enclosing yellow or green 
viscid pus. The treatment consists in early incision and drainage, and the 
prospect is good. 

Symptoms and Course.—The symptoms of acute peritonitis in the infant 
and child are by no means always as characteristic as they are in the adult, 
and cases will sometimes occur where extensive peritonitis is found at the 
post-mortem which was not suspected during life, especially when it super- 
venes in the course of some other disease. 

The attack usually begins with vomiting, sometimes diarrhoea, and great 
pain and tenderness in the abdomen referred to the region of the umbilicus : 
the amount of tenderness on pressure varies even in cases where no opium 
has been given, and where the patient is under the influence of this drug pain 
may be entirely absent. Constipation after the onset is a marked fate 
when the attack is established, no feeces and often no wind passing by the 
bowel ; the vomiting is constant, the distension of the bowels very great, so 
that the coils of distended small intestines may be seen through the abdo- 
minal walls, and the case may readily be assumed to be obstruction of the 
bowels from some mechanical cause. Though no complete obstruction 
exists, yet the coils of intestine are seen fost mortem to make sharp turns 
on one another, ‘kinks’ being formed, which, with the layers of lymph on 
their surface, must seriously impede the passage of their contents. The 
paralysis of the muscular coat of the bowel, by diminishing or arresting the 
normal peristaltic movements, further prevents the onward movement of the 
intestinal contents. The vomiting is mostly constant as long as food is 
given ; undigested food, bile, and sour-smelling intestinal contents may be 
brought up, but the vomited matters are seldom fecal as they are in hernia 
orin intussusception. There is usually moderate fever, the temperature being 
101° to 102° F., but a normal or subnormal temperature may persist through- 
out the case, and distension is not always present. The pulse is nearly 
always considerably quickened. 

In the later stages the abdominal distension is often extreme, the coils of 
distended intestine may be readily discernible through the walls of the abdo- 
men, the face becomes pinched and blue, the pulse quick and thready, and 
the patient dies collapsed, often suddenly at the last. While this is the all 
but universal ending of a case of general peritonitis, when the symptoms have 
fully declared themselves, cases undoubtedly occur in which the diagnosis of 
peritonitis is made, on account of the distension and pain in the abdomen, 
which gradually improve under treatment, and finally recover. There is 
reason to suppose that cases of acute peritonitis will occasionally get well, 
even when the attack has been a general one. In other cases the symptoms 
of a local suppuration, hectic, local tenderness, and swelling, succeed to those 
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of a general peritonitis. In such cases, presumably, there may have been 


a local peritonitis from the first. 
The following cases will illustrate some of the above remarks : 


Acute Suppurative Peritonitis,—John C., aged 7 years. The family history was good. 
He had been a strong boy up to the time of his fatal illness. No cause could be assigned 
for his sickness. Four days before admission to hospital he complained of a pain in the 
‘stomach’; there was vomiting and constipation. On admission to hospital on the fifth 
day of his illness, the face wore an anxious expression, as if he was in pain; the abdomen 
was distended and tense, and tympanitic and tender to the least touch; his legs were 
drawn up; he constantly vomited dark, sour-smelling, almost fecal stuff. The urine, 
drawn off by a catheter, contained albumen. All food and drink by the mouth were 
stopped, and he was given ten-minim doses of tinct. opii every second hour till three doses 
had been given. He passed a restless night, yet was drowsy from the effects of the opium. — 
He gradually sank, dying on the evening of the sixth day of his illness. At the fos¢- 
mortem, on opening the abdomen, a few ounces of offensive pus escaped; the surface of 
the intestines was injected ; the bowels were matted together with lymph; there was no 
strangulation. The czecum and vermiform appendix were normal; there were patches 
of intense congestion on the mucous surface of the ileum, and a sharply cut ulcer (not per- 
forating), half an inch in diameter, some two feet above the cascum. No certain cause 
for the acute peritonitis was found, unless it be assumed—which indeed is not improbable 
—that an enteritis existed in the first instance, and that the peritonitis was secondary. 

Acute Peritonitis.—Boy, 13 years, said to be delicate, but had never been ill. He 
played with his brothers on Wednesday afternoon, tumbling about on the floor—no 
definite history of a blow. Thursday he did not eat his breakfast, and said he felt sick; 
vomited several times during the day, and was thought to be upset from a disordered 
stomach. Friday morning vomited, and in much pain ; bowels acted slightly ; not much 
distension ; child died same evening, 6P.M. Post-mortem, Monday, July 29, 1889.—Some 
decomposition; omentum normal; surface of small intestines intensely injected, most 
marked below umbilicus ; some lymph, not excessive quantity ; bloody serum. between 
intestines, a few ounces in pelvis. Vermiform appendix: external surface injected ; no 
evidence of past inflammation. Slitting up of intestines showed them to be normal, 
except the lips of the ileo-caecal valve, which were injected; -the appendix seemed 
thickened and oedematous, and contained some mucus only. Lungs were*normal ; 
heart also normal; the blood dark and fluid, and there were small extravasations of blood 
on the surface of the heart. In this case the boy died in two days from acute peritonitis. 
No cause could be assigned, unless it resulted from a blow when playing with his brothers 

the day before he was taken ill. ‘There was no bruising of the abdominal wall. 


In the following case the symptoms closely resembled acute obstruction 
of the bowels from strangulation : 


Acute General Peritonitis.—John C., aged 9 years, was healthy up to February 9, 
when he was injured by a blow in the abdomen; but the injury does not seem to have 
been very severe. He complained of pain in the belly, and vomited the same evening, 
He continued to vomit five or six times a day till his admission to hospital (under Dr. 
Hutton) on the fifth day of his illness. He had fassed nothing per rectum except a small 
stool after an enema, and it was supposed he was suffering from an intussusception. On 
admission his face was flushed, the eyes sunken ; the abdomen was tightly distended, the 
coils of intestines being plainly seen. He complained of paroxysms of pain in the 
abdomen. He vomited faecal matter shortly after admission; there was pain on deep 
palpation in the right iliac fossa, but no marked tenderness. Full doses of opium were 
given. The next day (the sixth of his illness) it was thought advisable to make an explo- 
ratory Opening into the abdomen (which was done by Mr. Wright); the intestines were 
deeply coloured, and matted together with lymph; no constricting band or invagination 
was detected ; the wound was closed and a drainage tube inserted. The boy gradually 
sank, and died suddenly the next day. At the post-mortem a general acute peritonitis was 
found; no cause for it was made out after a careful search. 
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In the light of the Jost-mortem examination, it would seem that saline 
purgatives or purgative doses of calomel would have been worth trying in 
the above cases. 

In the following case the peritonitis was secondary, occurring in the 
course of scarlatinal nephritis : 


Acute Nephritis: Perttonitis.—Sarah W.., aged 8 years, was attacked with scarlet 
fever, the initial symptoms being vomiting, high fever, and rash. She was admitted to 
hospital on the third day. The tonsils were sloughy ; there was much glandular enlarge- 
ment and high fever. The temperature varied from too° to ro1‘6° F. till the twelfth day, 
when it reached 102°6° F., and a trace of albumen appeared in the urine. On the thir- 
teenth day the temperature was 104° F., and only two hundred and fifty cubic centimetres 
of urine were passed. From the fourteenth to the sixteenth day the urine passed was only 
from seventy to one hundred cubic centimetres daily ; urine contained fibrinous and epi- 
thelial casts. Eighteenth day, vomiting, temperature 103°F.; only seventy cubic centi- 
metres of urine. Nineteenth day, no urine passed; severe abdominal pain, respirations 
shallow and thoracic, abdomen distended and tense. Twentieth day, temperature 98° to 
99° F’., patient collapsed. Twenty-first day, death. At the autopsy a general sero- 
purulent peritonitis was found ; pleurisy of left lung; acute glomerular nephritis. 


In the following case the cause of the peritonitis was doubtful, but there 
is no doubt it was very extensive, and it is a good illustration of the value of 
operation even in extreme cases of purulent peritonitis. This boy had the 
livid blue colour and general aspect of illness so far advanced that it was 
only by special wish that it was thought desirable to operate. 


Acute Purulent Peritonitis: Operation, Recovery.— Fred A., aged 12}. Six weeks 
before admission was kicked by a horse in the right side of the abdomen. He was 
apparently not much hurt, and was allowed by his doctor to get up on the following day, 
Five weeks after the accident, on May 27, 1894, he had slight abdominal pain, supposed 
to be due to eating cucumber, Vomiting and pain soon followed, and tenderness in the 
right iliac fossa a day or two later. The pain spread upwards, vomiting increased, and 
extreme tenderness appeared in the left hypochondrium, with collapse. He was admitted 
on June 4. At that time he looked very ill; anxious face; pulse small; abdomen full, 
moves very little with respiration ; legs moved freely; abdominal walls rigid, tenderness 
most marked on left side; nothing specially to be felt on right side. A few hours later, 
face dusky and blue ; rectal examination revealed greater resistance on the left side than 
on the right. The abdomen was opened in the middle line below the umbilicus, and a 
large quantity of faecal pus escaped. The abscess filled up the left iliac fossa, and 
appeared circumscribed, but there was resistance in the right side also, He gradually 
improved ; the quantity of pus escaping from the tube and its foetor lessened, and though 
for some time there was tenderness in the right iliac region, he steadily got well, and was 
heard of in good health four or five months later. 


Diagnosis.—A pleurisy of the base of one or other of the lungs is often 


‘mistaken for peritonitis, as the sharp stabbing pain is apt to be referred to the 


abdomen where the intercostal nerves terminate. In some cases, especially 
if the pleurisy involve the diaphragm, the similarity to peritonitis may be 
great, and it is common to find that hot fomentations or mustard poultices 
have been placed upon the abdomen by the friends under the idea that there 
is peritonitis. Where pleurisy exists there is no real tenderness of the abdomen 
on pressure, and the physical signs of pleurisy or pleuro-pneumonia will be 
detected in the chest. An attack of colic is not often likely to be mistaken 
for peritonitis ; in the former there is pain and distension of the abdomen, but 
no tenderness or elevated temperature. An intussusception may be mistaken 
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for peritonitis ; but the attack of pain is more sudden in the former, and 
there is not often much tenderness; the detection of an elongated tumour 
would usually decide the diagnosis; an intussusception and _ peritonitis 
may be present together. Acute peritonitis is apt to be mistaken for acute 
obstruction of the bowels, such as results from the constriction of a knuckle 
of bowel by a band. The distension of the intestines with flatus, the vomit- 
ing of sour-smelling intestinal contents, as well as complete obstruction to 
the passage of wind, may be present in both; there may be little tender- 
ness, and but slight or no fever. The diagnosis may be very difficult or 
impossible, though the history of the case, the absence of fecal vomiting, 
and the less complete obstruction to the passage of both flatus and feeces in 
the case of peritonitis, will usually help the decision. It is hardly necessary 
to add that it is only in some cases of acute peritonitis that the difficulty exists, 
as usually the pain, tenderness, and distension of the intestines are diagnostic 
of peritonitis. The presence of ‘tormina’ with a fixed painful spot at which 
the spasms seem to focus is perhaps the most characteristic sign of obstruc- 
tion, though it is of course more marked in cases of acute supervening 
upon chronic obstruction than in cases acute from the first. 

In cases of peritonitis it is a good rule in the absence of some obvious 
cause always to suspect the appendix. 

Morbid Anatomy.—The tendency to pus formation, which all inflamma- 
tions in children exhibit, is noticeable in peritonitis, as in acute cases the 
fluid found in the peritoneum is thick and turbid, or it may rank as pure pus. 
The amount of lymph and fluid varies in different cases ; pus or turbid 
serum will often be found in meshes of lymph between the coils of intestines, 
a larger collection being present in the pelvis. In all cases of apparent 
idiopathic peritonitis, a careful search should be made for a local starting 
point ; the cacum, mesenteric, and retro-peritoneal glands being carefully 
examined, and the probability of pneumococcic infection must be remembered. 

Prognosts.—This is always grave; the more acute the symptoms, the 
more rapidly the fatal result occurs.. The prognosis in any case mostly 
depends on the diagnosis, for, if acute general peritonitis is present, a fatal 
result is almost certain unless operation can relieve. 

Appendicular Peritonitis.—Instead of a general peritonitis taking 
place, a local inflammatory action may be set up, which goes on in many 
cases to the formation of an abscess, or a general peritonitis may supervene. 
The commonest local peritonitis is appendicitis, as it is generally called. 
The caecum is especially apt to be the seat of irritation, a peculiarity which 
it doubtless owes in part to the fact that it is in some sensea cul-de-sac, and 
also to the change in the character of the intestinal contents which takes 
place in this portion of the bowel. But further than this the appendix itself 
is still more often the seat of morbid change from either obstruction to the 
escape of its normal secretion, or from extension of inflammation from the 
caecum to the lining membrane of the appendix. Much more rarely the 
entrance of feecal or other foreign matter into the lumen of the smaller tube 
causes irritation. Rheumatic and other forms of appendicitis are described, 
but the name is of doubtful value. The appendix from its richness in adenoid 
tissue may be looked upon as the tonsil of the large intestine, and like the 
faucial tonsils may become inflamed as a result of direct infection with 
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body. In any case retention of secretion occurs, and under those conditions 
pathogenic, and an attack of ‘appendicitis’ is set up. The symptoms 
presented by this disease in the child resemble those present in the adult. 
The attack may begin with diarrhea and perhaps vomiting, with more or 
less obscure pain and tenderness in the abdomen, and feverishness. It is 
often extremely difficult to localise the pain and tenderness in a small child, 
and it may be quite impossible at first to refer the tenderness to any one 
spot, especially as the abdominal muscles are apt to be rigidly contracted, 
and the child cries directly it is touched. The state of the bowels varies : 
sometimes they are relaxed, at other times obstinately constipated. In the 
course of a few days, during which time the pyrexia continues, if a satisfactory 
examination can be made, more or less resistance ,may be detected by 
palpation in the iliac or lumbar region, and a dulness on gentle percussion, 
though this may be masked by the distension of the small intestines. The 
patient may now, especially if he has been judiciously treated, gradually 
improve, and all pain and tenderness disappear in the course of a week or 
two. On the other hand, the tenderness may increase, a distinct hardness 
and induration may be felt in the right iliac region, the right leg is drawn 
up, and the child cries with pain if itis moved. The subsequent course of 
the attack is uncertain :. there may be a gradual subsidence of all the 
symptoms, or, if the abscess is not opened, the hectic fever may continue, the 
child gradually emaciate, while the pus which has been formed is making 
its way to the surface, and the abscess may point in the iliac region, may 
discharge into the bowel, or, in rare cases, into the bladder or vagina. Feeces 
may be found in the pus discharging from the iliac abscess, and a fecal 
fistula result, or all the signs of general peritonitis, abdominal distension, 
extreme tenderness, and collapse, may come on. 

The diagnosis of appendicitis is often by no means easy, and yet of 
much importance, inasmuch as a mistake in diagnosis may readily cost a 
life. In the early stages, the diseases most likely to be confounded with it, 
especially in small children, are coprostasis or accumulation of hardened 
feeces in the ceecum, and invagination of the intestines ; in a later stage, 
when the patient is seen for the first time after an abscess has formed, there 
may be uncertainty as to the source of the pus. Children who have just begun 
to run alone, and are able to make frequent excursions into the kitchen, or 
who are fed on all sorts of indigestible food, are especially liable to suffer 
from an accumulation of hardened feces in the caecum, which may set up 
more or less irritation, and give rise to symptoms exceedingly like those of 
appendicitis. There are distension of the abdomen, colicky pains, vomiting, 
slight feverishness, constipation, or, on the other hand, diarrhoea ; and it 
must be borne in mind that looseness of the bowels is quite compatible with 
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a loaded czzcum or large intestine. It may be possible to detect a faecal 
tumour in the right lumbar region. The diagnosis in a fretful spoilt child 
may be exceedingly difficult, but the symptoms of impacted feeces in the 
caecum will be rather those of colic, the pain coming on spasmodically, with 
no pain or tenderness in the intervals ; while in appendicitis the pain will 
be constant, and the tenderness on deep pressure unmistakable. In any 
given case it is far better to err on the safe side, and to mistake colic for 
typhlo-peritonitis, than to fall into the more serious error of overtreating a 
child suffering from a local peritonitis with purgatives and enemas. An 
ileo-ceecal invagination with its symptoms of sudden obstruction of the 
bowel is probably not very likely to be mistaken for appendicitis; the 
sudden attack in an infant in perfect health, the colicky pains, the straining, 
and passage of blood and mucus, and the presence of a painless tumour, 
would in most cases prevent a mistaken diagnosis. To make a diagnosis, an 
examination under chloroform may be necessary with the finger in the rectum. 

The value of rectal examination was well shown in a patient of Dr. 
Denholm’s, in whom, with signs of peritonitis, no evidence at all conclusive 
could be found of the locality of the mischief till an examination of the 
rectum was made while the child was under chloroform. A mass was then 
felt filling up the pelvis on the right side, and a diagnosis of appendicular 
peritonitis, with the appendix hanging over the brim of the true pelvis, was 
arrived at. An incision as for ligature of the external iliac artery allowed 
the peritoneum to be turned forward, and the abscess was with some 
difficulty reached, and opened without soiling the general cavity of the 
peritoneum, which must have been inevitably done if the abscess had been 
sought by the usual route. The appendix was felt lying in the abscess 
cavity. The child did perfectly well. 

It is of great importance to remember that in older children who are able 
to describe their symptoms it is usual to geta complaint of general abdominal 
or umbilical pain before there is any local suffering in the right iliac fossa, 
and, further, it is so common, both in adults and children, to have a com- 
plaint of pain in the /e/¢ iliac area that we look upon this as almost a 
symptom of appendicular mischief. It must be remembered that this left 
iliac pain is not mecessarily a ‘referred’ pain, for we have more than once 
found an abscess dependent upon disease of the appendix tracking across 
the abdomen, below the attachment of the mesentery, to the left side, and have 
actually opened such an abscess in the left groin and afterwards removed 
the appendix from the right groin. 

Peritoneal Abscess. Intestinal Fistula.—Apart from the suppuration 
which is liable to take place as the result of a typhlo-peritonitis, other abscesses 
are liable to occur in the abdomen, due in the majority of cases to tuberculous 
disease in the mesenteric, retro-peritoneal, or rectal glands. Local abscesses 
may also occur as the result of a blow or following a perforation of the intestine 
in typhoid fever or tuberculous ulceration. As an instance of a glandular 
abscess in the abdomen the following case may be taken as an example : 


Abdominal Abscess: Discharge of Pus at Umbilicus.—A girl of 7 years of age was 
admitted to hospital, having suffered for thirteen days with pain in the abdomen, fever, 
and vomiting. On admission there was some dulness below the umbilicus and great 
tenderness; the temperature varied from 100° to 102°, The day after the umbilicus 
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oecame prominent and the skin red; it gave way and pure pus was discharged. The 
wound continued to discharge for some time—on one occasion a cheesy mass was removed 
from the sinus, followed by a fresh discharge of pus ; the sinus finally closed on the forty- 
eighth day. At the end of ten weeks the girl was fat and strong - there was some indura- 


Oo} 
tion, but no pain or tenderness below the umbilicus. On one occasion there w 


pus in a stool. 

Abdominal Abscess : Operation.—A girl of 12 years was seized with vomiting, fever, 
and abdominal tenderness; sordes formed on the teeth, the tongue was brown, there was 
extreme distension of the abdomen ; the bowels did not act, and no flatus was passed, 
On the eighth day there was a crisis, the/ temperature fell to normal and the pulse from 
120 to 80, At the same time a slight prominence was noted just below and to right of 
umbilicus ; this was cut down upon and 2 oz. of faecal pus escaped. The recovery was 
uninterrupted. 

Tuberculous Abscess.—Inan infant, seen with Dr. Noble, of Kendal, it was noticed a week 
or two after birth that the abdomen was more rounded and distended than usual. When 
five weeks old the abdomen was intensely distended, shiny, with enlarged veins on the 
surface, and with redness and protrusion of the umbilicus ; the abdomen was resonant all 
over, and nothing could be felt on palpation. A few days later the skin at the umbilicus 
gave way, and pus discharged freely. The infant a few days after died in convulsions, 
A large abscess cavity was found at the autopsy, and caseous mesenteric glands. Apparently 
this was a case of congenital tuberculosis, 


as some 


gland, and had opened into the bowel, pus being discharged with diarrhoeal 
stools. Other cases occur which are by no means so satisfactory in their 


origin of the abscess, 
The following case illustrates this difficulty : 


Abdominal Abscess: Fecal Listula.—A girl of 4 years of age was in hospital, June 
1879, with cbscure abdominal symptoms, hectic and wasting ; in the following December 
she was admitted with a sinus at the umbilicus; discharging pus and intestinal contents, 
an abscess having broken ten weeks before. The fistulous Opening continued to discharge 
pus and liquid yellow gaseous fzeces till her death in October 1880. At the post-mortem 
the liver and spleen were lardaceous. ‘The umbilical sinus was connected with an abscess 
cavity containing one or two ounces of pus and faeces, and surrounded on all sides by 
intestines matted together; this cavity communicated with the ileum a foot and a half 
above the caecum by two openings large enough to admit a little finger. On the peritoneal 
surface of the small intestines were cretaceous nodules, apparently the remains of a past 
tuberculous peritonitis. In the ileum were many cicatrices and calcareous remains of old 
ulcers and cheesy solitary glands, 

Kes 
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In this case the perforation of tuberculous ulcers or the suppuration of 
mesenteric glands had been the cause of the abscess and fistulous openings. 
In several cases coming under notice the fistulous openings have closed up 
permanently, one after discharging for seven months, and in some others 
the fistulous opening has closed, but the patient has died of general tuber- 
culosis. 

Occasionally an abscess due to a breaking-down tuberculous gland may 
form a well-defined mobile swelling instead of pointing at the umbilicus. 
In 1901 we saw a child of five years old with Mr. Dabbs, who gave us a 
history that a swelling had been noticed in the abdomen a month before. 
The swelling was to the right of the middle line, freely movable, and of the 
size of a swan’s egg, it was tense and elastic, and we formed the opinion 
that it was probably omental or mesenteric in origin. There was a phthisical 
family history, but the child itself seemed well. On opening the abdomen 
a large cyst containing pus was found apparently enclosed by or between 
the layers of the omentum and mesentery. Other caseous glands were 
present. The abscess was opened and drained, and the child got quite well. 

Treatment.—The treatment of peritonitis will naturally depend upon its 
cause, and unfortunately we are constantly in doubt about this, or indeed 
if peritonitis exists at all, especially in the early stages of the disease. 
In any case of peritonitis or doubtful case, we must feed with the greatest 
care, allowing only small quantities of readily absorbed forms of nutriment, 
such as Brand’s essence or bovril, and only small quantities of fluid of 
any sort. These may be given iced. If the vomiting is severe and continu- 
ous, all fluid must be withheld by the mouth and rectal feeding adopted. 
Hot fomentations applied to the abdomen relieve pain and comfort the 
patient. Some prefer to apply an ice-bag, but it is not as comforting as 
moisture and heat. Opium given witha free hand has been oursheet-anchor 
hitherto in the treatment of peritonitis, but of late years there has been a 
considerable revulsion of feeling, especially on the part of abdominal surgeons. 
There can be no doubt of its value in relieving pain and checking the intense 
griping which often occurs, but on the other hand it masks the symptoms 
and makes diagnosis more difficult, helps to paralyse the intestinal walls and 
so lock up the intestinal contents and favour the formation of toxines in the 
stagnant fluids in the bowel. In suitable cases there can be no doubt that 
saline purgatives are of the greatest value in clearing out the bowels and 
getting rid of flatus. There can hardly be a doubt that in past times we 
have been too much afraid of purgatives, and have erred too much on the 
side of keeping the bowels at rest and thus locking up their contents. In 
any case of obstruction of the bowels from a constricting band or an 
invagination, it is clear that purgatives can do nothing but harm, but on the 
other hand, at the onset of general peritonitis secondary to enteritis or 
intestinal infection, they afford the best chance for the patient. In any case 
seen early in which we can exclude invagination or strangulation of the bowel, 
we should certainly give a purgative, preference being given to salines or 
calomel to secure a free evacuation of the intestinal contents. An enema 
containing sweet oil and turpentine should be given to clear away the 
contents of the large bowel ; it is seldom that an efficient enema is given by 
the patient’s friends, and it is better for the medical man to see for himself 
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that it is done thoroughly and efficiently. Nepenthe or morphia should be 
given only to relieve intense pain, and it is best given in association with 
belladonna. The amount to be given and further treatment of the case 
must depend upon the decision come to as regards operative interference. 
Since acute purulent peritonitis is practically certainly fatal if it becomes 
generalised, it is of the utmost importance to provide an outlet for a localised 
abscess rather than allow it to go on and rupture into the general peritoneal 
cavity. Hence, as soon as it is clear that a local form of inflammation is 
not subsiding under medical treatment, the safest course is carefully to cut 
down upon and let out the pus. In perityphlitic abscess (‘appendicular 
peritonitis’) when with fever there is local pain, tenderness, and induration 
and drawing up of the leg, an incision should be made just internal to the 
anterior superior spine of the ilium and the muscular layers separated ; the 
neighbourhood of the abscess may be made clear either by the sense of fluc- 
tuation or by the cedematous condition of the tissues: The incisions should 
be made parallel to the fibres of the external oblique, and on exposing the 
internal oblique and transversalis their fibres should be separated and not cut 
across. By this proceeding the abdominal wall is not weakened and the 
liability to ventral hernia is practically prevented. A director is then thrust 
in the direction of the suspected cavity, and if pus appears the opening is 
enlarged with dressing forceps and the cavity drained and treated on 
ordinary principles (antiseptics being used unless the pus is foul). There is 
little danger in such an operation ; even if no abscess is met with and the 
peritoneal cavity is opened, no ill result is likely to follow, while the danger 
of rupture of an abscess into the general peritoneal cavity is very great. 
Local peritoneal abscess elsewhere is much more uncommon, though it may 
be met with on the left side (perisigmoid abscess), and this can be made out 
at times by rectal examination. The treatment is that of the perityphlitic 
condition. It is of little importance in such cases to make out whether the 
abscess is really a local peritonitis or a collection of matter in the cellular 
tissue outside the peritoneum, since, if peritoneal, it is usually completely 
shut off by adhesions from the general cavity, and there is no fear of pus 
flowing from the wound into the peritoneum. Local abscesses elsewhere 
must be treated on similar principles. Should a general purulent peritonitis 
already exist, the question of treatment is more uncertain and the prospect 
far less hopeful ; there is, however, little doubt that the right course is to 
open the abdomen, sponge it or wash it out with some unirritating anti- 
Septic, such as boracic lotion, and drain the peritoneum. Should there be 
general feecal extravasation from perforation of the cecal appendix, or from 
a typhoid ulcer, the case must be looked upon as well-nigh desperate ; the 
attempt, however, must be made to expose the perforation, suture the 
intestine, and in the case of the appendix remove it and close the end. 
Cases of iliac abscess of uncertain Origin are not uncommon, and operation 
is almost always successful, and though it may be said that. these are a 
different class altogether from the local peritonitis group, it is* difficult 
to distinguish between the two, and there is certainly a risk of perforation 
into the peritoneum. In appendicular abscess nothing more should be 
done than simple incision and drainage ; no attempt should be made to 
remove the appendix or look for the cause of the suppuration except that 
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the finger may be gently passed into the abscess and any foreign body 
removed. We have several times found a feecal concretion lying loose in 
one of these cavities. The greatest care must be taken not to break down 
the wall of adhesion round the abscess. The opening of a /oca/ appendi- 
cular abscess is in our experience almost always a successful operation in 
children, but it is of course far otherwise if the suppuration has been from 
the first, or has been allowed to become general ; in such a case, too, a full 
search must be made for the source of the trouble, and an attempt made to 
remove it, whether by ligature and excision of a perforated appendix, or 
such other means as the particular case may require. We are distinctly 
opposed to the plan which finds favour amongst some surgeons of removing 
the appendix in cases of acute abscess. It is undoubtedly true that occa- 
sionally—though in our experience very rarely—recurrent attacks are met 
with after an abscess has been drained—i.e. in such cases the source of 
irritation has not been completely removed. The risk of the manipulations 
required for removal of the appendix in cases of acute localised abscess, 
however, far outweighs the advantages, and it is better to be satisfied with 
drainage at the time and remove the appendix subsequently in ‘the rare » 
event of such a step being required. This rule, of course, does not apply 
to the cases where a gangrenous or perforated appendix is lying loose in 
a case of diffused suppurative peritonitis. 

In cases of recurrent ‘ appendicular peritonitis’ removal of the appendix 
is undoubtedly the proper course to pursue, since life is in constant danger 
as long as the source of the mischief remains. The operation is best done 
about a fortnight after the attack has subsided. Recurrent appendicitis, so 
common in young adult life, is not very frequently seen in children ; in them 
the more delicate tissues seem to suppurate more readily, and abscess is the 
rule. Wecannot emphasise too strongly the desirability of early operation 
in these cases. If with a high temperature a child has a distinct induration 
or sense of resistance in the right iliac region, the sooner the swelling is 
explored the better. We have never regretted operating, and never failed 
to find pus in these cases, even where its presence seemed doubtful. We 
feel sure from observation that in many instances in which it has been 
supposed that ‘resolution’ took place there has really been an abscess which 
discharged into the bowel. 

Iliac Abscess.—The occurrence of iliac abscess, right or left, is fre- 
quent in children, and the various causes of such mischief should be borne in 
mind; the principal ones, some of which have been already mentioned, are 
caries of the spine, tuberculous disease of the mesenteric glands—in this case 
the abscess is more often umbilical—disease of the hip, innominate bones, or 
sacro-iliac joint, perinephritic abscess, rare in children, and the still rarer 
cases of hydatid cysts. Empyemata, superficial abscesses and abscesses 
the result of injury, ‘simple psoitis, &c. are to be thought of in addition to 
those already described as resulting from irritation of the caecum or appendix. 
But, besides all these, it is common to find iliac abscesses the cause of which 
remains obscure, and we are satisfied that in many of these cases the suppu- 
ration is simply due to inflammation of lumbar, iliac, or pelvic lymphatic 
glands, just as cervical abscesses occur from irritation of the glands of the 
neck. The source of irritation is often doubtful, but is sometimes due to the 
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presence of worms or other irritating matters in the bowels ; sometimes to 
extension from the more superficial lymph glands. The diagnosis can usually 
be made by careful exclusion and by the history ; rectal examination is often 
of much value, by enabling the extent and position of the abscess to be 
made out, as well as sometimes by revealing a source of irritation. These 
abscesses should be opened antiseptically and drained in the usual way : it 
will often be found that they extend for long distances upwards or down- 
wards into the pelvis. The limb on the affected side should be steadied by 
a splint or by extension. The prognosis is good, provided no permanent 
source of suppuration be present. Almost every case that we have seen has re- 
covered, and we believe this is largely due to early opening of the abscesses.! 

Chronic Peritonitis.—Chronic peritonitis is a comparatively common 
affection during childhood, ,and in the vast majority of cases is tuberculous. 
A few cases of chronic non-tuberculous peritonitis in which the diagnosis has 
been confirmed by a Post-mortem have been recorded, notably one by Henoch 
which ran a course of six weeks ; at the post-mortem cloudy fluid and orga- 
nising lymph were found in the peritoneal cavity. This case seems to have 
originated in a blow. Cases frequently occur in practice of chronic 
peritonitis with ascites, in which there is no evidence of tubercle in any organ, 
and which completely recover ; this, however, is no bar to the acceptance of 
the belief that such are tuberculous, as there is ample fost-mortem evidence 
to show that tubercles and lymph on the surface of the peritoneum may be- 
come cretaceous or be converted into fibrous tissue. Two forms of chronic 
tuberculous peritonitis are met with in practice, in which for the most part a 

-well-marked clinical difference exists, one distinguished by the large amount 
of ascitic fluid and in which probably ascites is the only symptom present, 
and the chronic cicatrising form in which there is induration and thicken- 
ing of the great omentum and a matting together of all the abdominal organs 
with little or perhaps no fluid. The same tuberculous process is going ‘on in 
both cases, but produces in one a large amount of effusion, in the other less 
or perhaps no fluid, but the effusion of lymph and its gradual organisation 
and cicatrisation. 

Ascitic Form.—Chronic peritonitis is by far the most common cause of 
ascites, or rather dropsy commencing in the peritoneal cavity during child- 
hood, while, as well known, some form of portal obstruction is the commonest 
cause in adults. Ascites due to chronic peritonitis is not common during 
the first year of life ; not that it does not occur, but the infant dies before the 
chronic stage is reached. It is not uncommon during the second year of 
life, and occurs with some frequency up to and beyond puberty. There is 
generally a history of pain in the abdomen of a more or less obscure kind 
which has been regarded as due to indigestion, probably also both feverish- 
ness and diarrhcea, and then the belly begins to swell. In some cases the 
enlargement of the abdomen is the first symptom which leads the friends to 
think anything is wrong with the child. On examination a rounded and 
distended abdomen is found, there is dulness and fluctuation to be felt in 
the flanks if the patient is lying on his back ; while there is a more or less 


1 For details of some of these cases we may refer to a paper in the Arch. of Pediatrics, 
vol. i. 1884, and to the Children's Hospital Abstracts; also Lancet, February 1891 ; and 
also Preumococcic Peritonitis, supra. 
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extended region of resonance around the umbilicus where the distended small 
intestines are buoyed up to the surface. The fluid may, however, be localised 
by adhesions. The abdomen is often greatly distended, the skin tense and 
shining, the abdominal veins enlarged and tortuous, and in young children 
the skin at the umbilicus is protruded, and contains fluid which can be pressed 
back into the abdomen. ‘There is usually complete absence of pain and 
tenderness, the disease is frequently feverless during the greater part of its 
course, and the patient looks rather as if he were suffering from ascites due 
to some obstruction in the portal system. The course of the disease is 
essentially chronic, and recovery frequently takes place if the tuberculous 
disease remains local. 

Thus in one case a girl, aged 13 years, who was in hospital for some 
five months, and from whom eight to nine pints of ascitic fluid were re- 
moved through one of Southey’s cannulas, completely recovered, and was 
four years after a strong girl, supporting her mother and family by her work. 
In many similar cases we have seen recovery take place ; one suffered from 
a tuberculous testis which discharged through the scrotum and healed. On 
the other hand, such children are apt to be carried off by a tuberculous menin- 
gitis, or the mesenteric glands become cheesy, or a tuberculosis of the lungs 
takes place. In any case it will, of course, be necessary to examine the lungs 
carefully, and a long-continued hectic and wasting would suggest a more 
extended area of tuberculosis. In cases which end in recovery there is 
probably a matting together of the intestines, and frequently more or less 
induration may be felt about the great omentum or czecum. In cases which 
are of long standing it occasionally happens that a perihepatitis with more 
or less cirrhosis of the liver takes place. This was the case in a boy of 34 
years who was admitted to hospital, under the care of Dr. Hutton, with ascites, 
cedema of the feet and ankles, jaundice and enlarged liver ; at the ost-moriem 
the liver weighed 15 oz., the capsule was thickened and the surface was 
irregular and granular ; on section there was a great excess of fibrous tissue, 
old and recent peritonitis and tuberculosis of the lungs. 

Cicatrising Form.—In many cases of tuberculous peritonitis there is little 
or no ascites from first to last, but lymph is effused on the surface of the 
peritoneal covering of various organs, and if the patient live long enough, 
fibrous adhesions are formed. On the fost-mortem table, local or general 
peritonitis is frequently found in children dying of tuberculosis ; thus, out of 
105 post-mortems of tuberculous children made during the four years 1882-85, 
there was peritonitis in 38, though in comparatively few of these was the 
peritonitis an early and important lesion. While this form of peritonitis is 
mostly chronic, yet some cases run amore active and subacute course. The 
early symptoms are pain in the abdomen, usually referred to the umbilicus, 
often attacks of sickness and diarrhoea, hectic, and the presence of induration 
or irregular-shaped masses felt through the abdominal walls. The amount 
of tenderness on pressure differs greatly ; it is most marked in the acuter 
cases, and absent in the chronic ones. But in cases wasted and exhausted 
by acute disease, even a purulent peritonitis may be present without 
any pain or tenderness. The state of the abdomen varies, it is sometimes 
distended with gas, at other times more or less retracted ; often no distinct 
tumour can be felt, but on very gentle percussion a distinct loss of resonance, 
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or a muffled resonance, may be detected over the umbilical region in conse- 
quence of the thickening and induration of the great omentum, or a resist- 
ance may be felt on palpation, or hard irregular tumours can be detected, 
the result of matting together of the omentum or intestines. Hectic fever is 
mostly present, the temperature rising to 102° or 103° at night and falling to 
normal in the morning, and more or less general wasting of the body ensues ; 
but the amount of fever and wasting present will depend upon the extent to 
which the mesenteric glands and thoracic viscera are affected. Diarrhoea is 
not usually a marked symptom unless tuberculous ulceration has taken place. 
The subsequent course of these cases differs much ; in the minority, after 
several months of hectic, improvement slowly sets in and the patient improves, 
for a time at least appearing fairly well. In the majority the fever continues, 
the wasting becomes more apparent, diarrhcea, and perhaps cough, come on, 
and the child sinks. In others, the lungs remain free to the end, but mesen- 
teric disease ensues, ulceration of the bowels takes place, perhaps local 
abdominal abscesses form, and the liver, spleen, and kidneys become 
lardaceous. In only four of the thirty-eight cases of fatal tuberculous 
peritonitis mentioned were the lungs and mediastinal glands found entirely 
free from tubercle. 

Prognosts.—The course of chronic tuberculous peritonitis is usually long, 
unless some intercurrent disease, as tuberculous meningitis, supervenes. 
Children may be under observation for many months, with either ascites or 
induration of the omentum, with more or less hectic, and with no evidence 
of any active disease of the lungs, and finally to all appearance completely 
recover. On the other hand, the onset of diarrhoea, hectic, progressive 
emaciation and cough, with evidence of lung mischief, points to the exist- 
ence of more or less generalised tuberculosis, which necessarily shortens 
the duration of the illness. Albuminuria, as pointing to lardaceous disease, 
would be of bad omen. 

Diagnosis.—When a child is brought with an ascites which has made 
its appearance gradually without pain or fever, it is perhaps not unnatural to 
attribute the collections of fluid in the abdomen to obstructed portal circu- 
lation. In an adult the commonest cause of ascites is cirrhosis of the liver, 
in a child by far the most frequent cause is chronic tuberculous peritonitis. 
In a given case it is perhaps quite impossibleto make a certain diagnosis, inas- 
much as for a while the ascites may be the only symptom present ; there may 
be a complete absence of pain or tenderness, and the most careful palpation 
fail to detect any induration of the omentum. The bowels may float up and 
cause a resonant note on percussion at the umbilicus when the patient is on 
his back, the resonance shifting to the flank which is uppermost when he lies 
on his side. It may be impossible to feel the edge of the liver, or map it out 
by percussion. In other cases, however, there will be less difficulty, for there 
is hectic fever, or diarrhoea, or abdominal pain and tenderness, or after para- 
centesis lumps or masses of induration may be felt. A family history of 
tuberculosis would naturally favour the view of tuberculous peritonitis ; and 
occasionally the presence of a cheesy deposit in a testis will decide the 
diagnosis. The fact that the fluid is encysted is in favour of tuberculosis. 

Morbid Anatomy.—Fluid varying in quantity will be found in a few 
cases ; it may be clear or cloudy serum or pus, in which latter case it is 
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usually localised : it is not uncommon, on separating the intestines, to find 
small local collections of pus. Tubercles and lymph are usually present on 
the great omentum and mesentery, matting the intestines together, also 
between the liver and diaphragm and around the spleen ; where there is no 
large collection of fluid, the adhesions are frequently very extensive ; the 
intestines and stomach may be adherent to the abdominal wall, so that on 
opening the abdomen the intestines are cut into. The intestines, mesentery, 
great omentum, liver, and spleen may be so matted together, partly by lymph, 
partly by fibroid adhesions, that it may be impossible to separate them. 
The intestines may be so adherent and bound down as to form bends and 
kinks that it is impossible to unravel. Cheesy mesenteric glands and tuber- 
culous ulcers will very likely be present. 

Treatment.—Any pain and tenderness in the abdomen in a child with 
tuberculous tendencies should excite apprehension and never be neglected. 

Rest in bed must be enjoined, and a diet consisting of beef tea and milk 
should be given. The pain may be relieved by applications of belladonna 
and glycerine covered with cotton wool, or by fomentations. The bowels 
ought to be relieved by enemata and laxatives rather than purgatives. In 
the chronic stages, when the abdomen contains fluid or there is evidence of 
thickened and indurated omentum or cheesy masses, mercurial applications 
are of service. An ointment of yellow oxide of mercury (20 grains to the 
oz.), with an equal quantity of ung. belladonnz, may be applied, with cotton 
wool to cover it. Lin. hydrarg. may be used, but salivation is likely to 
follow if continued for too long a time. Tonics and cod-liver oil emulsion 
should be given. Chronic purulent peritonitis, whether tuberculous or not, 
should be treated by incision and drainage, if the child’s health is failing ; 
and there is good evidence to show that not only may temporary relief be 
thus given, but long lasting, if not permanent, recovery may take place as 
the result of incision. Even where the fluid is not purulent in obstinate 
cases drainage is of service ; it appears to cause adhesions and thus to 
prevent the re-collection of fluid, while at the same time cicatrisation takes 
place. We have little doubt that, in all cases of tuberculous peritonitis 
in which there is any considerable collection of fluid, whether purulent or 
not, the abdomen should be opened and drained as soon as it is evident that 
in spite of treatment extending over some months no improvement is taking 
place. We have successfully employed this method, and are impressed with 
its value. 

It is not necessary or even desirable to drain the cavity in these cases 
unless the exudate is purulent. In the serous form of tuberculous peri- 
tonitis it appears to be sufficient to open and empty the abdomen of fluid 
and then close the wound. Mere tapping is apparently not sufficient. Even 
in the cicatrising variety operation is sometimes useful. 

Acute Obstruction of the Bowels.—Children occasionally suffer from 
acute obstruction caused by twists in the bowel, constricting bands, impac- 
tion of foreign bodies, and internal hernia ; by far the most frequent cause 
is, however, an intussusception. 


Internal Strangulation in an Acquired Pouch.—In November 1903 we saw, with Dr 
Orr, of Eccles, a boy aged 8 who had always been subject to slight colicky attacks. 
Four days earlier, after a meal of pork, he, with all the rest of the family, was seized with 
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gastric pain accompanied by vomiting, but without diarrhoea or distension, or any serious 
rise of temperature. The day before we saw him he became worse; there had been no 
action of the bowels, the vomiting of coffee-ground material continued, and there was still 
no distension, On the day of our visit rapid distension and rigidity of the abdomen 
appeared. We found him looking very ill, with a pinched face and tense, very hard 
abdomen. He was rolling about the bed in agony, and vomiting brown material. 
Nothing could be found externally to account for his condition. The abdomen was at 
once opened, and the small bowel found much distended and congested, with patchy 
ecchymoses. A cord was found running from the mesentery at the back and tying down 
a loop of bowel; the cord was not very tight, and was brought up and divided. The in- 
testines still failed to come up freely, and on further examination a crescentic opening was 
found at the back of the abdomen opposite the umbilicus, with a coil of gut fixed in it. 
On manipulation a caseous gland broke down, and it was found that the tight arch was 
due to matting of tissues under which the bowel had become strangled. With a little 
trouble the bowel was drawn out with a jerk and was found to be very dark coloured. It 
was necessary to open the gut to relieve the distension, and a tube was fixed in the bowel 
opening. No recovery from the collapse followed, and he died the same night. Here it 
appears that the irregular peristalsis caused by the unwholesome food had forced the 
bowel under the arch formed by the old adhesion, and so produced strangulation. 


Intussusception 


The commonest cause of obstruction in infants is the presence of an 
invagination of the bowel. Many reasons have been given for this somewhat 
frequent accident. There is no doubt that one cause is to be found in the 
great reflex irritability of the muscular coat of the infant’s bowel ; vigorous 
peristalsis is easily set up, and, moreover, the intestinal walls being thinner 
during infancy than in later life, an invagination of one portion of the gut 
into a lower portion more readily takes place. This is seen in the post-mortem 
invaginations so often found: the act of dying seems to stimulate the 
peristalsis of the bowels, and it is no uncommon thing to find on the fost- 
mortem table many invaginations in the ileum 
an inch or two in length. In some cases an 
accident, such as falling out of bed, or some 
rapid movement up and down in the parent’s 
or nurse’s arms, or the administration of a 
strong purgative, has preceded symptoms of 
an intussusception, and it is possible that a 
sudden movement might cause a toneless 
piece of gut to become invaginated. It must 
also not be forgotten that the infant’s intes- 
tines, especially the caecum and colon, are 
more movable than those of an adult, having 
a wider mesentery, and consequently one 
piece of bowel is more easily dragged into _ 

Fig. 21.—Ileo-czcal intussusception. 


another portion. a, Ileum (the Intussusceptum) ; 4, 
The exciting cause of intussusception is cut edge of window in colon made 

: to show the middle layer ; c, colon 

occasionally found to bea polypus, more often —_ (the Intussuscipiens). 

an inflammatory thickening of the czecum, or 

some hardened nodule of feecal matter which adheres to the wall of the gut, 

and sets up local peristalsis. We have met with a case, related below, in 


which a local tuberculous peritonitis causing thickening of the bowel was the 
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immediate cause of the invagination. Sometimes tuberculous caseating glands 
are found in the mesentery, which has been dragged into an intussusception. 
This occurs in children of over eighteen months or two years of age, rather 
than in infants. It is quite probable that such a gland pressing into the 
wall of the gut may be the starting-point of the invagination. 
With regard to the frequency of intussusceptions at different ages, it has 
been stated by Pilz that, out of 293 cases, 153 were in their first year, and of 
these 98 were from four to six months of age. According to Leichenstern, 
out of 122 cases, 73 were under a year old and 49 from one to five years of 
age. It is certainly the common experience that the majority of cases occur 
in infants under a year, and that from four to six months of age is a very 
common time. Pitts records 115 cases, of which 81 were under a year old. 
In at least three-fourths of the cases in infants the invagination is ileo- 
cecal, in the minority of cases it is ileum into ileum or colon into colon. In 
the ileo-cecal variety the ileum enters the czecum, not through the ileo-czcal 
valve, but the czecal valves are pushed before it, so that the valves themselves 
occupy the lowest part, and as it travels downwards, more and more of the 
ileum enters, dragging its mesentery along with it and forming the inner tube, 
while the middle layer is formed by the inverted czecum and colon, the 
colon also forming the outer layer. The layers of an intussusception there- 
fore consist of (1) an outer layer of intestine into which the invagination 
takes place, the peritoneal coat being external and the mucous membrane 
internal ; (2) a middle layer continuous with the outer layer at its upper end 
but turned inside out so that the mucous membrane is external and the 
peritoneum internal ; (3) an internal layer formed by the intestine entering 
the outer layer with its mesentery and vessels, and this becoming nipped 
as it travels downwards forms the obstruction. In consequence of the 
mesentery becoming dragged in, the included intestine does not lie in the 
centre of the containing gut, but is more or less tilted to one side. Asa 
result of the invagination, the inner and middle layers become congested and 
cedematous and of a dark-red colour ; blood is extravasated from the con- 
gested mucous membrane and is passed per rectum. In some cases, lymph 
is thrown out by the serous surfaces anda local or general peritonitis takes 
place. Ina few cases, more particularly in the ileum into ileum variety, 
sloughing may take place and the invaginated bowel be separated and 
passed per rectum, while feeces may be extravasated or recovery take place 
by a process of cicatrisation. The extent to which life is threatened depends 
very largely upon the tightness with which the bowel is nipped and the 
circulation of blood obstructed, and this appears to vary to a considerable 
extent, so that death may ensue in a few hours with the symptoms of 
collapse, or, especially in older children where the bowel is only partially 
obstructed and the circulation of blood through it but slightly interfered 
with, the course may be chronic, going on for weeks or even months. 
Symptoms.—An infant of a few months who may very probably have 
suffered for a few days from symptoms of bowel irritation, suddenly begins 
to kick and scream as if in violent pain which nothing appears to relieve. It 
soon begins to vomit continuously, and strain as if it wanted to pass a stool, 
but nothing escapes but a little blood and mucus. In the intervals between 
the attacks of vomiting and colic, the infant may be tolerably quiet, but it is 
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usually restless and moaning as if in pain. On examination of the abdomen 
with the warm hand it is usually found more or less soft and flaccid, and on 
careful palpation in the course of the transverse colon, an inch or so above 
the umbilicus and towards the left hypochondriac region, an elongated 
tumour may be felt, which is movable, and, as a rule, not acutely tender. 
There may be also a feeling of want of resistance in the right lumbar 
region from the absence of the cecum and ascending colon. In very fat 
infants it may be impossible to detect such a tumour. We must not, how- 
ever, forget that if an early examination be made no tumour may be felt, 
inasmuch as the invaginated portion of ileum may only have passed two or 
three inches into the caecum and lie too deeply to be felt. If it travels as far 
as the splenic flexure of the colon, it is tolerably certain to be felt. In some 
cases, as in one related below, no tumour was felt after forty-eight hours. 
The rectum should be next carefully explored with the finger, and the presence 
of a tumour there, which is pressed down when the child strains, while the 
withdrawn finger is covered with blood, would establish the diagnosis. The 
position of the tumour necessarily varies according to the length of the 
included gut; but inasmuch as the colon is nearest the abdominal wall 
where it crosses the upper part of the umbilical region, if this part is involved, 
as it usually is, the tumour will be most readily felt here. The temperature 
is mostly normal or subnormal, unless there is peritonitis, when it may be 
raised a degree or two. The tumour is usually not acutely tender, but if 
the case be an acute one, or, in other words, if the included gut be tightly 
jammed and its vessels strangulated, the child may scream on its being 
pressed. If the case continues unrelieved, the vomiting, straining, and 
distress continue, the child wears an anxious, pinched expression, with 
sunken eyes, and dies with the symptoms of collapse. The period at which 
death takes place varies ; in infants it may be within twenty-four hours, 
more often from the third to the fifth day. 

While the above description applies to the majority of cases, it must be 
borne in mind that the symptoms are at times far less well marked, so that 
the presence of an intussusception may be overlooked ; there may be perhaps 
vomiting, colicky pains, and mucoid stools, the infant dying in convulsions, 
On the other hand, it is possible that an invagination may occur, and 
fortunately right itself before it becomes tightly impacted. 

We have already remarked that an intussusception is by far more common 
in infants under six months or a year than it is in older children, and when it 
occurs in the latter, the symptoms in the early stages especially may be ill 
defined and consequently the diagnosis is difficult. There will be vomiting 
and severe colic with constipation, and in many cases no tumour can be felt, 
and there may be an entire absence of mucus or blood per rectum. In other 
cases the course is more subacute or chronic, there being no actual strangula- 
tion of bowel, at first at least, and the obstruction to the passage of faeces is 
not complete. In some of these cases there is some tuberculous lesion, 
either old or recent, present in the abdomen, which has in some way or other 
contributed to the commencement of the invagination. (See CHRONIC 
OBSTRUCTION OF BOWELS.) 

The ileum into ileum variety is very uncommon in our experience in 
children, The symptoms produced will resemble those of a strangulated 
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hernia with feecal vomiting and severe colic, and there may be, but not neces- 


sarily, mucus and blood passed by stool. 
The following case illustrates some of the difficulties of diagnosis, 
inasmuch as no blood or mucus was passed by the bowel and no tumour 


could be felt. 


Intussusception, Gangrene, Peritonttis.—A girl of 2 years (seen with Dr. A. Hopkinson) 
was knocked over by a perambulator, falling somewhat heavily on her side. Four days 
afterwards, during which period her bowels had acted normally, she was seized with acute 
vomiting and colic. She cried out from time to time, placing her hand on her abdomen, 
saying, ‘ Pain, mother, pain.’ An enema was given without result. On the second day of 
the illness the vomiting and pain continued, the temperature was 99°6°, the tongue was 
clean, the abdomen was not distended or tender. On the third day some chloroform was 
given, and a careful examination made of the abdomen, but no tumour could be detected. 
Fourth day. The abdomen was distended and tympanitic with some dulness in the left 
groin; the pulse rapid and feeble, the eyes sunken; the vomiting, especially after food or 
fluid, continued, and also the paroxysms of pain. Death occurred on the fifth day. No 
stools or flatus were passed during the illness, no blood or mucus, and no tumour was felt. 
Post-mortem. Early stage of a general peritonitis, most marked on the right side. The 
large bowel was empty except the caecum, the latter forming a tumour nearly three inches 
in length, the ileum having become impacted into it for about that distance. No amount 
of force sufficed to reduce it. On incision of the caecum, the included ileum was found to 
be gangrenous. ‘The appendix was long but otherwise normal. The mesentery contained 
some tuberculous glands. (We are much indebted to Dr. A. Hopkinson for his notes of 
the case. ) 


‘The diagnosis in this case was exceedingly difficult. The girl had eaten 
some indigestible food a day or two before, more or less of which had 
returned in her vomit, and it was at first naturally assumed that the improper 
food was the cause of the sickness and colic. Apparently the lower two or 
three inches of the ileum passed through the ileo-czecal valves and quickly 
became tightly jammed. 

In the following case there was an old tuberculous peritonitis and caseous 
mesenteric glands ; the latter were found dragged into the invagination. 


Intussusception: Partial Obstruction.—Kathleen P., aged 5 years, was admitted into 
the Children’s Hospital, September 27, 1895. The girl had enjoyed good health up to three 
months before admission, but latterly had been getting thinner, and at times suffered from 
abdominal pains and vomiting. It was, however, only during the last three weeks that 
she had been attended by a doctor, the abdominal pain being very severe, the vomiting 
persisting and the stools being sometimes simply loose, at other times consisting of pure 
blood or blood and mucus. ‘The vomit was never feecal, but was sour-smelling and 
greenish in colour, The attacks of abdominal pain had been exceedingly severe, so that 
she rolled about in bed in agony. When admitted she was in a semi-collapsed state, but in 
much pain, twisting and writhing about in bed. The abdomen was somewhat distended: 
the coils of the intestines could be distinctly seen through the abdominal walls. The 
abdomen was slightly tender to the touch, and an elongated tumour could be felt in the left 
iliac fossa. This tumour was movable and could be rolled about under the fingers, and 
could be traced upwards to the edge of the ribs, where it was gradually lost. The finger in 
the rectum detected a soft cylindrical mass, high up with a definite ‘os,’ into which the 
finger could be introduced. ‘There was blood and mucus present in the rectum. It was 
abundantly clear that the only treatment was to open the abdomen, and if possible reduce 
the invagination, Accordingly the abdomen was opened in the left linea semilunaris, and 
the intussusception readily exposed. It was quite irreducible, so a longitudinal facie 
was made in the intussuscipiens and the intussusceptum excised; the ends were united b 
an Allingham’s bone bobbin and Lembert’s sutures, but the child died in a few hours, Tt 
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would have been better in this case to have strictly followed Barker's method, since after 
excision of the inner portion the ends separated and some feecal contamination occurred. 
(See figs. 22 and 23.) 


Morbid Anatomy.—On making a post mortem examination, care must 
be taken to distinguish between an intussusception which has taken place 
during life and given rise to the symptoms noted, and an intussusception 
which is fost mortem and caused by the irregular yet vigorous peristalsis 
of the bowels which may take place during the act of dying or after death. 


Fig. 22.—Intussusception Fig. 23.—Longitudinal section of intussusception, 
removed by operation. fig. 22. ‘The dotted lines show continuation of 
The invagination was layers of intestine; the inner being small intes- 
ileo-cecal. (From a _ tine, the outer the encasing colon; wz 7 mm, mu- 
drawing by Dr. W. E. cous membrane of intestine; s s s, peritoneal 
Fothergill.) coat; g, caseous mesenteric gland dragged in. 


(From a drawing by Dr. W. E. Fothergill.) 


In the latter case the invagination involves the ileum, or at any rate the 
small gut, and there are often several of them. They are rarely more than 
an inch or two in length, are readily pulled out by gentle traction, and while 
a ring of congestion may be seen near the seat of constriction, or where the 
gut has been doubled on itself, there is no cedema or marked congestion or 
effused lymph. A fost-mortem invagination does not completely occlude 
the passage of the gut. In the examination in a case of the ileo-czecal 
variety which has become strangulated, an elongated mass, dark red in 
colour, is seen lying in the course of the transverse colon continuous with it 


* 
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at its lower end, while the ileum with its mesentery is seen to enter at its 
upper end; the ascending colon and cecum will have disappeared. In 
most cases the contained gut cannot be withdrawn without tearing, as it 
has become rotten from gangrene. Its passage will, in an acute case, be 
completely occluded, partly on account of the cedematous and congested two 
inner layers, partly by reason of the tilting on one side of the inner gut 
through the dragging in of its mesentery. Lymph may be found effused 
between the two peritoneal surfaces, gluing them together, and there may be 
evidence of a more general peritonitis. | 

In chronic cases less congestion is seen, the bowel probably is not entirely 
obstructed, and the bowel above is generally hypertrophied and its mucous 
membrane in a condition of ulceration. We have already noted that some- 
times chronic inflammatory thickening is found in the caecum, and tuberculous 
lesions of the peritoneum and glands. 

Diagnosts.—The diagnosis in an acute case in an infant is not likely to 
give rise to difficulty, inasmuch as the sudden attack of vomiting, with pain, 
straining, and the passage of blood and mucus from the bowel, and the dis- 
covery of an elongated tumour through the abdominal wall or per rectum, 
make the case tolerably clear. We may be more in doubt if with the above 
symptoms no tumour can be felt ; but we must bear in mind that a short 
ileo-czecal invagination may be present and lie too deeply in the right lumbar 
region to be felt. But the question of the presence of an intussusception 
sometimes arises in infants who are suffering from symptoms of obstruction 
to the bowels of an uncertain origin, possibly with a certain amount of 
thickening or resistance in the right iliac fossa, which may be due to the 
impaction of feeces in the caecum or toan invagination. In all such cases, as 
long as any doubt exists purgatives should be avoided, and small doses of 
opium given to allay the pain and straining. Purgatives have been shown 
by D’Arcy Power to have a peculiarly fatal effect in intussusception even 
when operation has been subsequently resorted to. If there is pain on deep 
pressure, it is better to avoid enemata, trusting rather tonarcotics. In older 
children the error may be made of mistaking an ileo-colitis for an invagination 
of the bowel and vice versd (see ILEO-COLITIS), or obstruction of the bowels 
from other causes may be taken for intussusception. Multiple and complex 
forms of invagination are sometimes found ; thus Golding Bird has recorded 
a case in which an ordinary intussusception downwards was enveloped in a 
second retrograde invagination, and another in which an upward invagina- 
tion took place into a persistent Meckel’s diverticulum. Watson Cheyne, 
‘Annals of Surgery,’ Dec. 1904, records a caseof intussusception of Meckel’s 
diverticulum associated with others and with a stricture. Successful 
resection was done. References are given to other recorded cases. Appen- 
dicular intussusception is alluded to later. 

Treatment.—The treatment which is to be adopted must necessarily 
vary according to the acuteness of the case and the time the symptoms have 
lasted, for if the bowel has passed into a gangrenous condition it is obvious 
that only harm can be done by treatment which might have been of the 
greatest service in an earlier stage. The questions to ask oneself before com- 
mencing treatment are, what is the state of the invagination? is the gut 
tightly jammed ? is it gangrenous? Unfortunately these questions are very 
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difficult to answer, inasmuch as in some cases the inner layer of bowel 
becomes tightly impacted from the first, and no amount of force applied 
by distending the bowel per rectum will replace it ; while in other cases suc- 
cess has attended inflation of the lower bowel with air several days or even 
a week after the onset of the symptoms. Thus ina child! aged 7 months, under 
the care of Dr. J. S. Bury, injections of oiland afterwards of air were employed 
fourteen hours from the commencement, but failed to reduce the invagina- 
tion, the infant dying twelve hours later, within twenty-six hours of the onset 
at the fost-mortem ‘reduction was quite impossible without tearing the gut’ ; 
there was some lymph effused locally. In this case, by the end of twenty- 
four hours, the bowel was tightly strangulated, and neither by injections nor 
abdominal section could reduction have been effected. Such a case is no 
doubt exceptional, and it would probably have ended fatally under any cir- 
cumstances unless mechanical replacement could have been undertaken, or 
laparotomy performed within a very short time of the seizure. By the time 
_ the invaginated portion of the bowel has travelled along the colon as far as the 
rectum, the collapse produced, especially in a small infant, is very great, and 
the difficulties in the way of replacement are necessarily much greater than 
if only a few inches of bowel are involved. But cases appear to differ very 
much in the amount of cedema and congestion taking place in the nipped 
bowel, and consequently in the difficulty of replacement. While some cases, 
such as the one just referred to, are acute and irreducible almost from the 
first, others are reported in which the intussusception was reducible some days 
after the onset of symptoms; in one case, reported by Dr. W. B. Cheadle,? 
in a boy aged 53 years, the invagination was successfully reduced by massage 
and the injection of air on the seventh day from the onset. In another case, 
reported by F. H. Elliott, in an infant of 8 months, attempts at intervals to 
reduce the invagination were at first only partially successful, but finally 
succeeded. 

As soon, then, as the existence of acute intussusception has been ascer- 
tained, it becomes necessary to decide what method of treatment should be 
adopted. 

Recoveries after spontaneous reduction and after sloughing have been 
recorded, but they are so rare that waiting for a natural cure means practically 
abandoning the child to almost certain death. Even if recovery by sloughing 
takes place, the risk of subsequent stricture has to be considered. It is then 
clear that some attempt at reduction should be made, and we have the fol- 
lowing plans at our disposal for this purpose. (1) Inversion of the child, 
combined with external taxis or succussion. The child is held up by the legs 
with the head downwards, and an attempt made to draw the contents of the 
abdomen to the upper part of the abdominal cavity by kneading and stroking 
with the hands through the abdominal wall, or by sudden shaking movements 
of the child an attempt is made to dislodge the intussusception. It is clear 
that this plan can only be expected to succeed when the intussusception is 
small in extent and recent in formation. Chloroform is required during the 
manipulations. : 


1 Medical Times, Feb. 19, 188t. 2 Lancet, Oct. 23, 1886. 
5 [bid, Jan. 8, 1887. 
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(2) Distension of the bowel with fluid or air in the hope of pushing back 
the invagination.! If fluid injections are employed an enema tube fitted with 
an anal shield should be passed into the rectum, and warm water or oil 
allowed to flow into the bowel from a vessel raised above the level of the 
patient’s body. The amount thus injected must vary with the age of the 
child and the position of the intussusception ; from one to two pints is about 
the usual quantity, and a fall of not more than three feet is required. 

Inflation by air is best managed by passing the nozzle of an ordinary 
pair of bellows, fitted with the pipe, into the rectum, and blowing air in till the 
tumour is felt to give way, or it is not safe to distend any further. In both 
these methods the abdomen should be carefully watched, anda hand kept on 


the intussusception tumour to feel for any change in its size or position. 
The following cases illustrate the success of these methods of treatment : 


Intussusception - Injection of Air: Recovery.—A fine healthy infant, 6 months old, 
was suddenly seized, on the evening of January 2, with griping pains and tenesmus. It 
had been brought up on the breast, with a bottle or two a day of cow’s milk. The mother 
was menstruating for the first time, and the infant was cutting two lower teeth. His 
mother gave him an enema with a small ball syringe, which brought away a large curdy 
stool. During the night he was very restless, vomiting frequently, and straining con- 
stantly, and at 7 A.M. passed a bloody stool with mucus sufficient to saturate an ordinary 
napkin. We saw him, with Dr. E. H. Smith, of Knutsford, next morning, January 3, 
fifteen hours after the seizure. His face was placid, not drawn or distressed ; there was 
no fever; the abdomen was flaccid and not distended, and could be easily palpated in 
every part. On deep pressure an elongated tumour was felt ; the left end was most dis- 
tinct, and was situated in the left lumbar region, just below the ribs and near the tip of the 
spleen ; it could be traced from left to right across the abdomen for two or three inches, 
its outline being gradually lost. It was movable and not tender. No tumour could be 
felt in the right lumbar region or per rectum, but the finger, on being withdrawn, was 
covered with blood. We at once decided to reduce the invagination, which we believed 
to exist, by distending the colon by water pressure. The attempt proved a failure, as the 
water returned by the side of the catheter into the rectum without distending the colon to 
any great extent. We next tried the inflation of air, by means of an ordinary Higginson’s 
syringe, the bone nozzle being inserted into the rectum ; the pelvis was raised, and the 
tumour gently kneaded, while air was forced into the bowel by squeezing the ball of the 
syringe. After four or five squeezes the tension in the colon was felt to be considerable, 
then followed a gurgling noise, and the tumour disappeared. We continued to pump 
more air in, in the hope that we might effect the complete reduction of the invagination. 
The infant seemed relieved, and went to sleep for some hours; but towards evening the 
straining returned, and he spent a restless night. There was no vomiting ; he passed per 
rectum some flatus, blood-stained mucus, and a little curd. We saw him again next day, 
January 4. There was some distress noticeable now on his face ; he had colicky pains at 
times; there was no tumour to be felt. A minim of tr. opii was given, and the infant 
was placed in a warm bath for ten minutes. The colon was slowly distended with warm 
water by means of a Higginson’s syringe, the infant being in an inverted position; no 
immediate effect appeared to be produced. Three hours later another minim of tr. opii 
was given. An hour later, after another warm bath, he passed a copious yellow liquid 
stool. From this time he continued to improve, though for a few days he was griped at 
times and passed small quantities of blood and mucus in his stools. Small doses of opium 
were given for a few days. : 

Intussusception : Injection of Water: Recovery.—A healthy infant of 5 months, who 
was nursed at the breast for three months, and latterly fed on milk and water, was seized, 


1 Vide Mortimer, Lancet, May 23, 1891, p. 1144, for an account of experiments upon 
distension. 
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in the evening of February 7, with vomiting and abdominal pain. Hehad been constipated 
for some time previously, and, for a day or two, more restless than usual. During the 
night he passed some blood per rectum. He continued much in the same state during 
February 8 and 9. We saw him with Dr. Massiah, of Didsbury, on the evening of the oth. 
There was no distress visible on his face, but he was pale and weaker than usual. The 
abdomen was semi-distended and flaccid ; no tumour could be felt, though we were able 
to press deeply into the abdomen. He Strained at times; and the finger, introduced into 
the rectum, returned covered with dark decomposing blood. A minim of tr. Opii was 
given, and he was put into a warm bath ; chloroform was given, and warm water injected 
per rectum by means of a Higginson’s syringe. ‘There was much straining and resistance 
at first, but this was gradually overcome. | It was evident, on percussion, that the water 
reached the ascending colon and caecum. Having distended the bowel three times with 
the water, we resolved to wait and see the effect. After the last injection he vomited some 
stercoraceous fluid. Four hours afterwards he passed a liquid stool and made a good 
recovery. 


These plans are open to the objections—first, that there is distinct danger 
of over-distension and rupture of the bowel, as shown by the experiments of 
Bryant and others ; secondly, that they can only succeed where no adhesions 
have formed between the adjacent peritoneal surfaces ; and thirdly, that, 
even if reduction does apparently take place, it may be incomplete or invagi- 
nation may recur. They are, of course, necessarily inapplicable to cases 
above a competent ileo-cecal valve. A case of our own well illustrates this 
last fact. 


Lntussusception: Abdominal Section : Death.—Harold T., aged 7 months, was ad- 
mitted into the Children’s Hospital, May 30, 1887, with symptoms of acute intussusception 
of three days’ duration. The invagination could be felt externally in the left iliac region, 
and internally perrectum. Under chloroform inflation was employed without success ; 
ten ounces of water were then injected through an india-rubber tube three feet long, with 
the result of causing disappearance of the tumour and increase of resistance previously 
deficient in the right iliac area. He slept quietly for some hours, and then began to scream 
again, and the intussusception reappeared. Injection was again apparently successful, 
and the child spent a quiet night. The next afternoon the symptoms reappeared, but 
were once more relieved by injection. ‘Fhe next day the general condition was worse, 
and, as it was clear that no complete reduction had taken place, abdominal section was 
performed, the intussusception found and reduced ; the bowel was inflamed but not gan- 
grenous, there were no adhesions, and the invagination was ileo-czecal. The child sank 
and died an hour later, 


(3) Abdominal section may be performed and the obstruction relieved by 
more direct means. The section is best made in the median line below the 
umbilicus, the bladder having been previously emptied. As soon as the 
abdomen is opened, the intussusception should be drawn to the surface and 
carefully examined. If the bowel is in good condition a careful attempt 
at reduction should be made by squeezing the tumour and pressing out the 
‘intussusceptum,’ rather than by directly pulling out the invaginated gut. If 
this can be done and the bowel is not too much injured for recovery, it 
should be left to itself and the wound closed. 


Lntussusception: Abdominal Section.—In a case which we saw with Dr. Cox, of 
Eccles, his patient, a child of 8 weeks old, had symptoms of twelve hours’ duration. 
With the help of Drs, J. J. and F. Cox and Hutton, an attempt was made to reduce the 
invagination by injection ; this partially succeeded, but a nodule could still be felt in the 
right hypochondrium. We therefore opened the abdomen and drew up this nodule, which 


consisted of the caecum with the small intestine entering it. At this point there had been 
L2 
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evidently a previous local inflammation, since the parts were much thickened and indu- 
rated, and the adjacent glands were enlarged. The intussusception had been reduced, 
and nothing more appeared necessary. The abdomen was closed, and the child got quite 
well, It, however, unfortunately died of pneumonia three or four weeks later, 


If the bowel, however, is too much injured to have a reasonable chance 
of recovery or if the intussusception is irreducible, one of three courses must 
be followed—either the bowel must be opened above the tumour and an 
artificial anus made, the invagination being left to itself, or the intussus- 
ception must be resected and the two ends of the gut stitched together, or 
finally, after resection, the two ends may be brought out of the wound and 
fixed to its edges, an artificial anus being made. The plan of leaving the 
intussusception alone has no advantages, inasmuch as the injured bowel 
will almost certainly act as an irritant and set up peritonitis. The plan of 
resection and suturing together the ends of the bowel, if successful, gives, of 
course, the most perfect result ; but it is open to the objection that it is long 
and tedious, and the child is likely to die of exhaustion, and, further, there 
is danger of leakage even after the most careful suturing. If this plan is 
adopted, it is probably wise to use Barker’s plan of resection of the intussus- — 
ceptum from within the gut, or one of the many other modes of uniting the 
ends of the bowel may be employed. Of these, that by Murphy’s button is 
probably the quickest method ; but in the absence of any of the special 
appliances, simple direct suture by Lembert’s method may be employed. 
The least dangerous course, if the child is very feeble, is to resect the tumour 
and fix both ends of the gut to the abdominal wound. Subsequently, i.e. 
after several weeks, should the child recover, an attempt may be made to 
restore the natural channel and close the artificial anus by the usual method. 
The ends of the bowel may be dissected away from the edges of the wound 
and united to one another by sutures or other method. ‘This, though a less 
showy plan and one requiring more prolonged treatment, is safer at the time 
than the other method of immediate union after resection, though in a case 
where the child appeared well able to bear the more severe operation, 
immediate union is the proper course. The utmost care in all cases must 
be taken to prevent the escape of the intestinal contents into the peritoneal 
cavity ; this is managed by emptying the segment of gut dealt with before 
opening it, and keeping it empty by pressure of an assistant’s fingers or a 
clamp, such as a pair of forceps shielded with soft rubber and fixed very 
lightly on the bowel, so as not to bruise it. All blood &c. must be carefully 
cleaned out of the peritoneum. Rapidity of operation and the avoidance of 
shock are important factors in success. | 

Though we have discussed the other methods of treatment, we are dis- 
tinctly of opinion that they are only justified in the rare instances where an 
operation is impossible. It is probably true to say that the mortality of 
intussusception is directly proportionate to the delay in reduction, and the 
only certain means of reduction is by abdominal section. The fact that a 
few cases, such as those mentioned, have recovered by other treatment, does 
not justify the waste of valuable time, during which congestion is increasing, 
adhesions forming, and exhaustion coming on. 

The cases we give illustrate the fact that spontaneous reduction may 
occur, that reduction may be effected by injection, that death may follow an 
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apparently successful operation, and that even after two days reduction may 
be easy ; but the fact remains that routine operation is the proper course. 
For further details, we must refer to the general text-books or to Sir F, 
Treves’s work on Intestinal Obstruction, or to Mr. D’Arcy Power’s Hunterian 
Lectures, 1897, and the discussion at the British Medical Association’s 
Meeting, 1901, and papers by Mr. Clubbe of Sydney. 


Lleo-cecal Intussusception : Operation : Recovery.—A child of 6 months of age was 
seen in January 1902. Its bowels had been ‘ disordered’ for two or three days, and castor 
oil had been given. At 7 P.M. the day before operation there was a sudden onset of 
abdominal pain with passage of blood and mucus. This, together with vomiting, con- 
tinued up to the time of the visit. On palpation early in the morning of the day follow- 
ing the attack, Drs. Jones and Melland felt a mass in the abdomen. Nothing could be 
felt per rectum; the abdomen was not distended. The temperature was 100° ; the child, 
though well nourished, was becoming exhausted. Arrangements were made for operation 
at once, and a few hours after the swelling, which was below and to the right of the 
umbilicus, was found, the abdomen was opened and the intussusception was reduced 
by ‘expression.’ The caecum was thick and infiltrated, and the appendix congested. 
‘Recovery was uneventful. 

In another instance a child 3 months old had pain and passage of blood for a few 
hours, and a swelling was felt in the splenic region. At the operation an ileo-czecal intus- 
susception five inches long was found, which was reduced with some difficulty, and a rent 
in the peritoneal coat of the colon of 1g inch long was made in reduction ; there was extra- 
vasated blood in the wall of the small bowel, The peritoneal rent was sutured, and 
recovery without trouble followed. 

In another case there was a delay of two days, during which there was passage of blood 
and brown vomit. Injection of water had been tried without effect, and the abdomen was 
distended. Operation was performed, and the intussusception, which lay deeply at the 
back of the abdomen and could not be felt even under chloroform, was readily reduced, 
but the child died the next day. 

- Intussusception and Spontaneous Reduction : Exploration: Recovery.—A child 
5g years old was seen in May 1904. It had been carefully watched by Dr. Anderson, of 
Chapel-en-le-Frith. There was a history of abdominal pain and diarrhoea a week before, 
which improved after two days, but again returned. There was then tenesmus with 
passage of mucus and blood; there was no distension and no vomiting. <A sausage- 
shaped tumour was felt in the left iliac area, and after injection was found to. have moved 
to the hepatic region. On examination with Dr. Anderson, we found the child looking 
well; the abdomen was retracted, there was resistance in the hepatic region, and empti- 
ness in the iliac fossa. No abnormal condition was felt per rectum. The abdomen was 
opened, and some thickening of the caecum and adjacent ileum with swelling of mesen- 
teric glands was found, and it was believed that an intussusception had existed and been 
partly reduced by the injection, while the remainder had spontaneously returned. The child 
was very ill for 24 hours, but after a turpentine enema she improved and got quite.well, 


In case of an irreducible or gangrenous intussusception high up in the 
small intestine, resection and immediate reunion is of course necessary to 
avoid death from inanition. 

In the unusual cases where there is much distension, it may be necessary 
to drain the bowel, either closing the incision at once, or putting in a Paul’s 
tube for a time, as may seem advisable. Even after successful reduction 
recovery is by no means certain, death occurring from shock or exhaustion 
or toxemia from absorption from the injured gut. Warmth, opium, stimula- 
tion, and judicious feeding, and in some cases saline transfusion, seem to be 
the most important measures. 

Chronic intussusception is exceedingly rare in children, except, perhaps, 
as one form of so-called prolapse of the rectum, which is really intussus- 
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ception of the upper into the lower part of the bowel. A chronic invagination 
may, however, occur elsewhere ; its duration may be weeks or months ; 
Treves records a case of a year’s standing and a doubtful one of many years’ 
duration. We have had a child under the joint care of our colleague DY: 
Hutton and ourselves in which a chronic intussusception of the ileo-cecal 
variety existed for a year, and.which ultimately died of feecal extravasation 
from gangrene found at the time of abdominal section. The whole tumour 
was soft and pulpy, there was intermittent constipation, no vomiting, tenes- 
mus, or bleeding, much distension with visible peristalsis at times, at others 
a flaccid abdomen; no definite tumour was to be felt in the rectum or 
abdomen, and, in fact, the symptoms in this case, as in most of those on 
record, were very uncertain, and not at all characteristic of intussusception. 
Resection was the only thing that could have relieved this case, and if the 
symptoms were at all urgent we should recommend it in another case, 
reduction of the invagination being quite impossible. The bowel in these 
cases sometimes sloughs away as in the acute form. _ In the simple rectal 
form the prolapse is usually reducible, and it so can be cured by rest, avoid- 
ance of straining, and, if necessary, the use of the cautery as in other cases. 
It is of the utmost importance that the motions should be passed in the re- 
cumbent position, and should be kept soft by doses of cod-liver oil or by 
olive-oil enemata. (Vide RECTAL PROLAPSE.) We some years ago (1895) 
saw with Dr. Cox a child in whom there were symptoms suggestive of 
intussusception, though there was no bleeding or tenesmus. There was 
obstruction, with a palpable oval tumour lying on the right side of the 
umbilicus, and closely simulating an intussusception. We, however, came 
to the conclusion that the case was one of tuberculous mesenteric glands, 
which by pressure or traction caused the obstruction, and on opening the 
abdomen this view proved correct : the tumour was a large mass of glands 
caseating and breaking down, and other enlarged glands were found. The 
manipulation relieved the obstruction, but the child was too ill to bear re- 
moval of the glands, and died a few days later. 

We have recorded in conjunction with Dr. Knowles Renshaw’ a case 
of intussusception of the vermiform appendix into the caecum treated by 
removal of part of the appendix. Reduction was only partially effected even 
after opening the ceecum and pushing out the intussusception from within. 
The lumen of the bowel was not, however, seriously obstructed, and the 
child completely recovered. Other cases of this condition have been put on 
record by Chaffey, Pitts, and others.* Since there is no obstruction in 
these cases the symptoms are not acute. The occurrence of an intussuscep- 
tion through a persistent Meckel’s diverticulum has been already mentioned. 
Eve thinks inversion sometimes begins at the caput ceci. 

Chronic Obstruction of the Bowels.— Reference has already been made 
to the constipation of infants and older children, due to an atonic 
condition of the colon or a chronic intestinal catarrh ; but other causes 
of inactive bowels exist which are attended with serious inconvenience, 
and even fatal results. Occasionally fibrous bands due to old, perhaps 
fcetal or tuberculous peritonitis, tie together the coils of intestine, more 

1 Brit. Med. Jour. Jane 1897. 
2 Vide Treatment, November 25, 1897. 
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especially the lower part of the ileum, and consequently check or interfere 
with the peristaltic action of the bowels. It appears also that occasionally 
the sigmoid meso-colon and meso-rectum are shorter than usual, fixing the 
lower bowel, and perhaps more or less forming a kink at its natural curves, 
where hardened feeces may lodge and a temporary obstruction take place. 
A fatal case, which seems to have been due to this cause, is recorded by 
Dr. Eustace Smith, the patient being a boy of 8 years who died shortly 
after coming into hospital. Whatever may be the cause, cases not 
infrequently come under observation where the child has suffered from 
constipation all its life, large accumulations of faces taking place in the 
colon, which have to be removed by enemata, and where the bowels, if left 
to themselves, only act once or twice a week. It must not be forgotten also 
that a chronic intussusception may exist for many months, and give rise to 
the symptoms of chronic obstruction. A careful examination of the abdomen 
_ Should be practised in order to ascertain the presence of a tumour, and to 
determine if possible its nature, whether due to collections of hardened feeces, 
matting of-the omentum and intestines, as in chronic peritonitis, or to the 
presence of an invaginated bowel. An examination of the rectum should 
always be made. The possibility of obstruction being due to pressure of an 
abscess or growth in the pelvis, or to the presence of a foreign body in the 
bowel, must also be borne in mind. 

Congenital Hypertrophic Dilatation of the Colon.—This is a curious 
and rare condition in which the whole or part of the large bowel is enor- 
mously dilated and its walls greatly thickened and hypertrophied. The 
mucous membrane is often extensively ulcerated, and the appearances and 
history are those of a chronic obstruction to the escape of bowel contents 
situated at or close above the anus. However, in these cases no obstruction 
or cause for the dilatation has as yet been found. The condition seems to 
begin during the first few months or first two years of life, though similar 
symptoms arise sometimes in later years. There is faecal accumulation, 
usually fluid, and emptying at intervals. More or less mechanical disturb- 
ance of respiratory and other functions, and a rickety condition of the 
skeleton, have been noted as accompanying the disease.} 

The difficulty of unloading the bowel gradually becomes greater ; medi- 
cines and enemata lose their effect. Failure of health with chronic 
poisoning appear, and at the end, perhaps after five or six years, the child 
dies with signs of toxic absorption. 

In two of these cases which, by the kindness of, Dr. Wilkinson, we have 
been able to see, the distension was at times enormous. In one we did 
inguinal colotomy, and found the intestine full of frothy fluid. The child 
died shortly after the operation. In one instance Sir F. Treves removed the 
colon with a good result. 

Beyond the relief by purgatives, &c., above mentioned, no medical treat- 
ment is of much avail ; massage, eléctricity, strychnine, are of no, or only 
temporary, avail. Colotomy in our hands, as in those of others, gives no 
good result. Excision of the large intestine with anastomosis is apparently 
the only means of dealing with the trouble which has so far had any success. 


1 Stewart and Hand, Archives of Pediatrics, March 1goo: 
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A certain amount of stricture of various parts of the gut, and spasmodic 
contraction of the anus, have been found by S. Fenwick,! but it is not yet 
established that these are sufficient explanations. Various secondary pres- 
sure effects upon the kidneys, liver, heart, &c., by the enormously dilated 
colon are met with. A similar condition occasionally occurs in later life. 

It is possible that before resorting to such a serious measure as colec- 
tomy it would be worth while to forcibly dilate the anus and keep it 
patulous, and drain the rectum by use of a large tube worn continuously. 7 


1 Brit, Med. Jour, January 9, 1900. 


CHAPTER VIII 


DISEASES OF THE DIGESTIVE SYSTEM—(continued) 


Tuberculous Ulceration of Bowel and Mesenteric Disease 


IN the majority of cases of children dying of tuberculous disease, tuber- 
culous ulcers are present in the intestines, and the mesenteric glands are 
enlarged and ‘cheesy’ on section. This association of ulceration of the 
intestines with cheesy mesenteric glands is so much the rule that it is 
impossible to separate the two clinically, and it must also be remembered 
that anatomically the solitary glands and Peyer’s patches are lymphatic 
structures. The frequency with which these lesions complicate phthisis or 
general tuberculosis is shown by the fact that in 103 consecutive fost- 
mortems made at the Manchester Children’s Hospital, on children of all 
ages dying of tuberculosis, in 62 there was-tuberculous ulceration of the 
intestines, in 71 cheesy mesenteric glands, in 55 both ulcers and cheesy 
glands existed together, in 7 tuberculous ulcers without cheesy glands, in 16 
cheesy glands without ulcers. (See also TUBERCULOSIS, Chapter XIII.) 
These numbers, as far as the frequency of tuberculous ulceration is con- 
cerned, do not overstate the fact, as it is far more likely that the presence of 
ulcers in the intestines, especially if they are small, should be overlooked, 
than their frequency overrated. These statistics also show the frequent 
association of ulceration of the intestines and disease of the mesenteric 
glands, though this association is not constant, and one may be found 
occasionally without the other. Ulceration may exist without the mesenteric 
glands joining in the process, but there is a strong probability, amounting 
almost to certainty, that if extensive ulceration be present the glands will be 
found to be affected. On the other hand, it is certain that ulceration is not 
the necessary precursor of mesenteric disease ; for just as a chronic catarrh 
of the nasal mucous membrane may in an unhealthy subject set up glandular 
enlargement and abscess, so a catarrh of the intestine, if long continued, 
is exceedingly apt to give rise to mesenteric disease. Although mesenteric 
disease is so commonly found in children dying with a widespread distribu- 
tion of tubercle, it is by no means so common to find tuberculous disease 
beginning with symptoms of tabes mesenterica as is commonly believed, 
for in practice it is constantly found that infants and children who have 
habitually distended abdomens, with more or less wasting, are put down as 
suffering from ‘consumption of bowels.’ In the greater number of these 
cases there is no mesenteric disease, but a chronic and obstinate catarrh of 
the intestines which is perfectly remediable. Besides the very frequent 
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association of ulceration and mesenteric disease, chronic tuberculous peri- 
tonitis is a frequent complication. 

Infants and children of all ages suffer from tuberculosis of the intestines 
and glands, but it is perhaps less common before the age of one year than 
afterwards. The common cause of marasmus in infants is a gastro-intestinal 
atrophy rather than tuberculous disease, such infants succumbing before a 
tuberculous process is set up, though in some cases cheesy glands may be 
found. It has just been noted that in at least 70 per cent. of cases dying of 
tuberculosis, disease of the mesenteric glands was present, and in rather 
more than 55 per cent. tuberculous ulceration was associated with it ; it is of 
some interest and importance to inquire in how many of these cases was the 
tuberculosis of the intestines and glands primary, and the tuberculous lesions 
elsewhere secondary ; and in how many instances the tuberculous disease 
begins with abdominal symptoms. (See TUBERCULOSIS.) 

Of the 103 fatal cases of tuberculosis referred to above, in 13, or about 
12 per cent., the early symptoms were referable to the abdomen ; in a few 
of the cases, symptoms of lung mischief were absent during life, and the lungs 
were found free from tubercle, or only slightly affected ; in the majority of 
cases the physical signs and symptoms pointed during life to lung com- 
plications, which supervened sooner or later, and at the Zost-mortem more or 
less extensive pulmonary lesions were found, though in some instances these 
only appeared during the last few weeks or months of life. Tuberculous 
ulcers are most frequently found in the ileum, and in the large bowel, espe- 
cially in the caecum. In chronic cases they may be very extensive, with much 
matting together of different coils of intestine, and of the omentum by peri- 
tonitis. The walls of the ceecum are often much thickened. The ulcers, if 
recent, are sharply punched out ; if chronic, their edges are thickened and 
irregular, mostly running across the gut. The mesenteric glands when 
affected are enlarged and cheesy ; sometimes a few, at other times nearly all 
the glands seem to have undergone cheesy changes ; occasionally suppura- 
tion takes place. The ulcers may cicatrise, and by puckering the gut give 
rise to some obstruction to the passage of the intestinal contents, especially 
in the large bowel or at the caecum. 

Symptoms.—lf a child of over 2 years of age suffers from a chronic 
looseness of the bowels, with wasting and hectic, there is a strong probability 
that it suffers from abdominal tuberculosis. This probability passes more or 
less into a certainty if it comes of a tuberculous stock and presents the usual 
tuberculous aspect, suchas marked pallor, long curved eyelashes, and excessive 
growth of fine downy hair upon the skin. The abdomen is usually more or 
less distended with gas, the superficial veins are enlarged, there may be 
tenderness on deep pressure, and perhaps some thickening may be felt over 
the czecum, or some matting of the omentum. The symptoms are often 
varied according as ulceration of the bowels, mesenteric disease, or chronic 
peritonitis is extensively present. In most cases of tuberculous ulceration 
there is troublesome diarrhcea, though it must be borne in mind that this 
diarrhcea in many cases completely stops for a while, or, indeed, may be 
absent from first to last. There is no special feature about the diarrhcea of 
tuberculous disease ; there is a general tendency to looseness, and colic may 
come on after errors in diet, or directly after food is taken, or may appear to 
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be the result of cold. The stools are mostly liquid and brown or yellow with 
an excessive quantity of mucus and perhaps streaks of blood, but too much 
stress must not be laid upon the character of the stools. The tongue is 
usually clean and red, with enlarged and congested fungiform papilla. It is 
of course necessary to examine the lungs carefully in all such cases, as 


any 
confirmatory evidence of tuberculosis there would be of great importance 
from a diagnostic point of view. The course of such cases is often chronic, 


and they often greatly improve for a while, probably on account of the intes- 
tinal catarrh which is present undergoing improvement, or the ulcers may 
slowly cicatrise and heal. On the other hand, there is a constant risk of a 
tuberculous meningitis supervening, or some acute lung trouble carrying them 
off. Sooner or later, however, the diarrhoea, wasting, and hectic reappear, 
the child becomes more and more pallid, the abdomen more distended, the 
feet swollen, and the face puffy. The diarrhcea at the last is often constant, 
and the desire to go to stool, only a little mucus or liquid feeces passing, 
is very distressing and not easily relieved. The emaciation at the last is 
often extreme. When symptoms of abdominal tuberculosis follow on those 
of chronic tuberculosis of the lungs, the diagnosis is not difficult, and a more 
rapid course may be predicted. When the tuberculosis of the intestines 
is primary and uncomplicated with other trouble, the course may be very 
chronic, extending over several years, improvement taking place from time 
to time. 

In rare cases severe hemorrhages may occur from tuberculous ulceration 
of the intestines. This takes place, as would naturally be expected, in the 
acute rather than in the chronic cases, as in the late cases thickening and 
cicatrisation take place. We have known fatal hemorrhage from the bowel 
to take place from a tuberculous ulcer of the ileum. 

In the following case there was severe haematemesis, and some dark 
blood was also passed by stool. The case was puzzling, as at the time the 
vomiting of blood took place there was nothing in the lungs or abdomen 
to suggest tuberculosis. 


Acute Tuberculosis : Ulcers in the Jejunum : Severe Hematemesis.—William T., aged 
Io years. He was, it was stated, always a strong boy till a fortnight before his admission, 
when he complained that he was lame in his right leg; both knees were painful and 
swollen. Admitted June 18. He was a well-nourished boy ; all the organs were normal ; 
his appetite was bad; there was no diarrhcea. The right knee was swollen ; there was a 
suspicion of early hip disease on the right side. The evening temperature reached 102° ; 
the temperature continued raised a degree or two for a few days, and then became 
normal. He complained for the next week or-two of great pain in his knee. On July 11, 
after having had a good dinner, he suddenly vomited a quantity of bright blood with large 
clots, and quickly became blanched ; twice during the day he again vomited dark blood. 
There was some tenderness and resistance on the left side of the abdomen, just below the 
ribs. He remained fairly well till July 18, when he again vomited some half-pint of blood 
and mucus ; there were large quantities of dark blood in his stools. July 28.— He has wasted 
much in the last few weeks ; there is no cough or diarrhoea. From this date till his death 
the temperature was hectic, varying from 100° to 103°; rales were heard in his lungs, 
especially at the apices, and it was evident he was suffering from acute tuberculosis. He 
gradually became extremely emaciated; there were no more heemorrhages. He never 
suffered from any diarrhoea. Death occurred September 27. At the post-mortem, both 
lungs were found studded with clusters of tubercles, becoming caseous at the right apex ; 
the mediastinal glands were caseous. The stomach was healthy; the mesenteric glands were 
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swollen, but not caseous; there were some large, recent, sharply cut tuberculous ulcers in 
the middle of the jejunum, and numerous others in the ileum.and large bowel. Miliary 
tubercles on the spleen and liver. Early tuberculous hip disease. 


In those cases where the mesenteric glands are chiefly affected the 
symptoms are still less definite, though this, as has been pointed out, is not 
often the case, as varying degrees of tuberculous ulceration of the intestines 
and chronic cicatrising peritonitis are apt to be present. The symptoms are 
usually those of chronic intestinal catarrh, perhaps without marked diarrhoea, 
with wasting and hectic. It must be remembered thata distended abdomen 
which is chronically in this condition, with some wasting and an evening 
exacerbation of temperature, does not necessarily mean mesenteric disease, 
any more than the signs of a chronic pneumonia are necessarily to be inter- 
preted as the signs of tubercle; we only infer in both cases that tuber- 
culosis exists if we get confirmatory evidence elsewhere. A history of 
‘ tubercle in the family, the steady progress of the disease, wasting, great 
pallor and hectic, would help the diagnosis. The supposed large glands 
should be carefully felt for, taking care not to mistake feeces in the large 
bowel or indurations of the mesentery or caecum for enlarged glands. The 
fingers should be laid on the abdomen below the umbilicus and pushed well 
in, and gently moved about ; the mesenteric glands lie deeply, can rarely be 
distinctly felt, they are movable, and of size varying from hazel nuts to 
walnuts. If the abdomen is distended with gas, even large groups of glands 
may exist, and yet not be felt. An early diagnosis is rarely possible by dis- 
covery of enlarged glands ; it is only towards the close that they can usually 
be felt, when the tonus of the abdominal muscles is diminished and the 
intestines more or less collapsed. Rectal examination will sometimes reveal 
the presence of enlarged glands not felt otherwise. 

Diagnosis.—A child with a temperature raised a few degrees at night, 
with a distended abdomen, chronic diarrhoea which resists treatment, and 
has produced wasting and marked pallor, is probably the subject of 
tuberculous ulceration of the intestines. If, at the same time, local indura- 
tions can be felt in the region of the caecum or in other places, or if there are 
signs of tuberculous disease in the lungs, the diagnosis becomes still more 
probable. Moreover, the diarrhoea probably persists in spite of liquid diet, 
rest in bed, and astringents, and is only temporarily kept in check by opium. 
Mesenteric disease is much more frequently diagnosed than discovered Jost 
mortem. A progressive wasting due to chronic intestinal catarrh or gastro- 
intestinal atrophy is frequently attributed to caseous degeneration of the 
mesenteric glands, and a fatal termination is looked upon as inevitable. It 
is well, however, to bear in mind that mesenteric disease is uncommon before 
eighteen months or two years of age, and, moreover, great wasting may be 
due to intestinal catarrh without mesenteric disease. It is but seldom that 
enlarged glands can be felt ; the diagnosis mainly depends upon the signs 
of tubercle elsewhere in the body and upon the family history. If there 
has been much diarrhcea with hectic, and symptoms of chronic peritonitis, 
followed by extreme wasting, there is good reason to suspect mesenteric 
disease. 

Treatment.—The treatment of tuberculous ulceration and mesenteric 
disease is the treatment of tuberculosis in general. Fresh air and careful 
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dieting are all-important. The special treatment consists in keeping the 
diarrhoea in check, while nourishing food easy of assimilation is being sup- 
plied to the patient. The class of foods must be selected from those which 
contain much nutriment in little bulk, such as eggs, fish, meat, fats, milk, 
rather than foods containing large quantities of starch and sugar. If there 
is but little diarrhoea, milk may be allowed in moderate quantities, but the 
amount taken must not be excessive if much looseness of the bowels exists, 
as too much fluid taken is apt to aggravate-the diarrhoea. In all stages of 
the disease minced underdone meat, whether chicken, beef, or mutton chop, 
is of great value. The child’s portion may be taken from red juicy meat 
found close to the bone in a large joint of roast beef. It should be finely 
minced, cut as fine as it is possible to cut it, and gravy poured over it 
before it is taken. Of this, large quantities will be taken readily by the 
children, some crumbs of stale bread being given with it ; but even small 
quantities of starch are apt to disagree and give rise to flatulence. An 
egg or part of an egg beaten up in milk may be given once or twice a 
day. The diarrhcea is best kept in check by careful dieting, avoidance 
of more food than the child can digest, and if excessive, the food for a while 
must consist almost entirely of pounded underdone meat or meat juice. 
Small doses of opium combined with mercury and chalk may be given 
(F. 41, 42.) 

In the later stages small enemata of laudanum and starch may be re- 
quired, but too often the diarrhoea is quite uncontrollable. Opium fomenta- 
tions are useful. If the diarrhoea is due to the presence of indigestible food, 
laxatives such as a powder containing rhubarb and soda should be given. 
Cod-liver oil, either as an emulsion or in combination with other tonics, is 
useful in all stages except when diarrhoea is excessive. (F. 43, 44.) 

Tuberculous Disease of the Appendix is not very uncommon, and 
its richness in adenoid tissue and resemblance to a tonsil would readily 

account for this fact. The condition is usually only recognised during an 
- operation for removal of the appendix, but it may be suspected when, in 
conjunction with recurrent appendicitis, there is evidence of tubercle else- 
where. The presence of tubercles is no argument against removal of the 
appendix, but rather makes the operation more necessary ; it may, however, 
make it much more difficult, or even impossible, from the presence of extensive 
matting, and perhaps of enlarged lymph glands, and it makes the prospect 
of sound healing more doubtful. 

Congenital Obstruction of the Bowels.—It is not an uncommon cir- 
cumstance for a newly-born infant to suffer from complete obstruction of 
the bowels; passing no meconium, though the rectum may be normal, and 
shortly after being put to the breast it may vomit, first milk, then bile, 
and finally meconium. In the meantime the abdomen becomes dis- 
tended, the face pinched, and the infant dies in a few hours, or perhaps 
lingers for a few days. At the fost-mortem various obstructive lesions may 
be found. There may be a stenosis of the duodenum, jejunum, or more 
frequently the ileum, the gut perhaps being narrowed or even reduced to a 
mere band of fibroid tissue which runs along the free edge of the mesentery 
for perhaps several inches, and opens out again into normal bowel lower 
down ; this cicatrisation of a portion of bowel may have been produced by a 
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fcetal peritonitis, or it is the result of a mal-development. In the following 
case it was apparently the latter : 


Congenttal Occlusion of the Duodenum (Dr. T. B. Grimsdale’s case).—The mother 
was a healthy woman who had had five children previously. The first was still-born; the 
four others all suffered from symptoms of obstruction and died on the third day after 
birth. The sixth child appeared healthy and well nourished at birth, and for the first two 
days seemed quite well. For the last two days it was a peculiar colour—a sort of orange 
purple tint. It only vomited once shortly before death; it was convulsed before death. 
At the autopsy the stomach and upper part of the duodenum were found distended with 
fluid; the duodenum to terminate in a cul-de-sac about two inches from the pylorus. 
The rest of the intestines were well formed though small; the bile duct opened into the 


duodenum below the obstruction. 


In the following singular case there was an obstruction of the jejunum, 
presumably due to a fcetal peritonitis and possibly some chronic inflamma- 
tory lesions after birth. 


Congenital Obstruction of the Jejunum: Dilated Stomach and Duodenum.—W. M., 
aged 15 years, seen with Mr. C. R. Graham, of Wigan. His mother gave the following 
history : He was nursed at the breast for some months, and during this time he was sub- 
ject to periodical attacks of severe vomiting; these attacks were much more severe than 
infants are usually subject to. The vomiting began immediately after birth; the vomited 
matters consisted of curd and bile. These attacks of vomiting have occurred at intervals 
of a week or two all his life. On more than one occasion the attacks have been so severe 
and long continued that his life was despaired of. He has vomited as much as six or 
eight pints in one night. He went, on one occasion, a voyage to the Mediterranean, but 
had to be landed on the first opportunity, as the constant vomiting had so exhausted him 
that his life was in danger. Sometimes he would suffer from colic and nausea, but did not 
vomit. Errors of diet, excitement, or worry all seemed to excite an attack. A physical 
examination showed a dilated stomach; the abdomen was also more or less distended. 
The symptoms and physical examination pointed toa dilated stomach, secondary to some 
congenital obstruction in the upper part of the bowels. The vomiting attacks continued 
during the next four years, up to the time of his death, when he was nineteen years old. 
We are indebted for details of his last illness to Dr. Sutcliffe, of Jersey, where he died. 
He seemed in his usual health on December 6, 1890, and joined in a game of football. 
The same evening he had one of his usual vomiting attacks, which was more severe 
than usual, and Dr. Sutcliffe was sent for. When seen on December 8, he was evidently 
suffering from acute obstruction of the bowels; the vomiting was continuous, and nothing 
was passed per rectum. There was intense collapse. Death took place cn the fourth day 
of his illness. Post-mortem made by Mr. Graham and ourselves: The body was that of 
a well-grown but thin youth. On opening the abdomen the small intestines were seen to - 
be intensely congested and of a dark purple colour; there was some lymph on the surface ; 
the parietal layer of the peritoneum was much injected. The whole of the small intestines 
were evidently strangulated, there being a complete volvulus; the last foot or so of the 
ileum was wound two or three times round the upper part of the jejunum, the latter being 
twisted on itself, so that the jejunum, mesentery, and blood-vessels were strangulated ; the 
czecum was dragged upwards out of its place. The immediate cause of death was the 
volvulus, probably the result of severe vomiting. A further examination showed the cause 
of his vomiting attacks. The stomach and duodenum were immensely dilated and hyper- 
trophied, the duodenum looking like a second stomach; at the junction of the duodenum 
with the jejunum, the gut was bound down and surrounded by fibroid adhesions for some 
six inches, and one spot was contracted so as only to admit the forefinger. The fibroid 
maf{tings were presumably the result of some inflammatory lesion taking place before birth. 


In another instance we were called to see a patient 26 years ot 
age, with intestinal obstruction. Before seeing him we were told as a re- 
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markable peculiarity that he had gone on growing until the time of his 
illness, i.e. his 26th year (ateleiosis). We found a tall, thin, ill-developed, 
youthful-looking man, dying of intestinal obstruction. On opening the 
abdomen there was general peritonitis, the intestines were inextricably matted 
together by old adhesions as well as by recent lymph. Nothing could be 
done. The testes, though in the scrotum, were very small and undeveloped, 
and there were practically no signs of puberty. It appears likely that the 
arrest of development was the result of the old and probably fcetal peritonitis 
which was ultimately the cause of the obstruction. The abnormal prolonga- 
tion of the period of growth was probably due to the same lack of develop- 
ment of adult characters. He died at the time of the operation. 

In a few cases a twist in the lower end of the ileum has been found. In 
rare instances, a new growth or hernia has occurred, or a knuckle of bowel 
has been found tied up by some band or persistent omphalo-mesenteric duct. 

Obstruction of the bowels in infants a few weeks or months old may be 
due to a congenital lesion which has caused a partial obstruction, which is 
rendered complete by the impaction of hard curdy feculent matters. 

In all cases of vomiting with signs of obstruction of the bowels, a care- 
ful examination of the anus and rectum should be made. 

Imperforate Anus.—The lower segment of the large intestine, including 
the sigmoid flexure and rectum, is very liable to important malformations. 

In the first place there may be mere malposition, the sigmoid flexure de- 
scending on the right side or in the middle line instead of on the left ; this 
would not necessarily give rise to any inconvenience during health, and 
would be mainly of importance should there be any disease of the bowel in 
later life. 

The more immediately important conditions are the various forms of 
obstruction of the lower bowel from want of development of some part of it, 
or the presence of abnormal openings from imperfect differentiation of the 
digestive and genito-urinary segments of the cloaca. 

Several varieties of malformation are found. Clogg (Lancet, December 24, 
1904), from an examination of the recorded cases, concludes that most of the 
intestinal malformations in the duodenal portion are dependent upon some 
anomaly in the development of the liver or pancreas and that single occlu- 
sions of the lower part of the small intestine are dependent upon some error 
associated with Meckel’s diverticulum. ‘“ Snaring of intestine by the um- 
bilical ring” and volvulus account for some of the cases and inflammatory 
conditions have little, if anything, to do with these malformations.’ As far 
as treatment goes the only possible success will be by anastomosis between 
the upper and lower segments, but as the lower segment is not certainly 
properly formed the success is more than doubtful, and it does not appear that 
any such case is on record. The rectum may be well formed, but there may 
be no anus (/mperforate anus). Or the anus may be present and well 
developed but may have no continuity with the rectum, which itself may be 
deficient to a varying extent (Jmperforate rectum). Sometimes there is 
merely a thin membranous septum between the anus and the gut above, while 
if the rectum is itself defective there may bea long interval between the anus 
and any pervious bowel. Again, both anus and gut may be absent. In 
all these varieties the meconium is, of course, retained. In another class of 
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malformation the rectum, instead of ending blindly, opens into the urethra 
or bladder, or much more commonly in the female into the vestibule, not in 
our experience into the vagina, as 1s commonly stated. We can only recall 
a single instance of a true vaginal outlet—this was in a case kindly sent to 
us by Dr. Cullingworth—usually the vaginal orifice is seen in front of the 
rectal outlet. | 

It appears that an opening into the vulva or urinary tract and ‘z72er- 
forate anus’ are the two forms of maldevelopment most commonly met with. 

Occasionally a ‘tablike fold of skin’ passing from the scrotum to the 
coccyx obstructs but does not close the anus (Cripps). Edge has recorded a 
more complete case where the anus was double and the rectum imperforate. 
We have met with a case where a single anus led up to a double gut above. 
Rarely there is an unnatural anus in the groin or in communication with the 
bladder, or, as in a case of Erichsen’s, a fistula below the umbilicus; scrotal, 
penile, and perineal fistulze have also been met with as well as congenital 
stricture of the rectum which was not actually imperforate. (Vzde PROLAPSUS 
REcTI.) As a less important condition mere tightness of the anus may also 
occur. 

When the anus is present, but there is no communication with the bowel, 
the malformation is often overlooked at first, and it is thought that the infant is 
simply constipated; in such cases purgatives are often given and the child’s 
distress much increased. Constant crying, distension of the abdomen with 
visible intestinal coils, and subsequently vomiting and collapse come on, and 
unless an examination with the finger is made and the obstruction discovered 
the child dies exhausted. On examination it will be found that the finger 
_ can only be passed a very short distance; if the rectum is developed and 
there is only a membranous septum, the bulging of the gut as the child 
strains will be plainly felt, but should the bowel end higher up this sensation 
may not be distinguishable. 

Where the anus is absent and the rectum ends just above it, as according 
to Cripps it usually does, though in our own experience the common condi- 
tion is a well-marked proctodeum but no rectum, the bulging will often 
be readily made out, but if the rectum ends higher up there may be no 
impulse; in such cases the perineum is narrow and the pelvic outlet smaller 
than it should be. When there is no anus the rectum is generally nearer the 
surface than when an anus is developed but the rectum ends blindly. 

Where the rectum ends high up in the pelvis, a fibrous cord may be 
prolonged downwards in the position of the natural bowel. The anatomical 
developmental explanation of these malformations has been recently revised 
by Mr. Wood Jones (&rit. Med. Jour., December 17, 1904). We may 
briefly state it here. Jmperforate anus is, of course, simply a failure of 
formation of the proctodzeum or involution of the epiblast which normally 
dips in to meet the gut. In‘/mperforate rectum the deficiency occurs just 
below the level of the peritoneal reflection, and beyond this the gut is absent 
or defective, though communication with the prostatic urethra in the male 
or the genital passage in the female is common. 

It appears from Mr. Wood Jones’ researches that it is incorrect to 
describe the separation of the intestinal and genito-urinary passages as due 
toa growth of septa. It is rather that at a certain stage the hypoblastic canal 
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becomes, as the backward growth of the embryo proceeds, U-shaped, and a 
dilatation forms at the apex of the curve, so that by this dilatationa chamber, 
the ‘cloaca,’ is formed, into which open dorsally the hind gut and ventrally 
the allantois. Normally this ‘post-allantoic’ gut should grow backwards 
to meet the ingrowing proctodzeum ; its failure to do so produces zmferforate 
rectum. ‘Vhe rapid backward growth of the gut behind the cloacal opening, 
together with perhaps some lateral infolding of the walls, closes the commu- 
nication between the gut and the cloaca, and the site of this closed orifice 
corresponds with the reflection of the recto-vesical pouch of peritoneum. 
Hence it is at this level that the bowel should be looked for in operations 
for imperforate rectum. 

Should the opening of the gut into the cloaca persist, it constitutes the 
orifice of communication of the bowel with the prostatic urethra of the male 
or the genital canal of the female, as the case may be. 

The cloaca of the embryo becomes the urethra. The Mullerian ducts 
open originally into the cloaca just in front of the hind gut orifice, i.e. into 
the prostatic urethra in the male, but in the female the communication with 
the cloaca becomes lost and the vagina is not formed by partitioning off an 
already existing cavity, but by hollowing out a new channel somewhat as the 
post-allantoic gut hollows its way towards the proctodeum. Where this fails 
to occur absence of the vagina or atresia vaginz results, and according to the 
extent of failure will be the level of the opening of the gut in the genital 
passage in cases of imperforate rectum. 

It appears that the urethra is at one stage occluded and again reformed 
by a hollowing-out process as are the vagina and rectum (vide later). 

When the rectum ends in the urethra there is a passage of fluid feeces and 
flatus by the urethra, together with absence of the natural orifice. Subse- 
quently, if the child survives, there is much trouble from obstruction of the 
urethra by faecal matter and from irritation set up by the decomposed urine. 
Kelsey’ points out that if the opening is into the bladder the meconium is 
mixed with the urine, while if it is urethral the bowel contents may escape 
independently of the urine. When the rectal outlet is within the vestibule the 
bowels may be sufficiently relieved for the deformity to escape notice, and 
there may be no impairment of health ; indeed, the presence of such malforma- 
tion may remain unknown until adult lifé. In many cases, however, though 
the opening is sufficient for the escape of the fluid or soft feeces of child- 
hood, it is not large enough to allow the passage of solid motions, and 
obstruction arises later on. There is no incontinence of faeces in these 
patients, the internal sphincter preventing involuntary escape. 

As in so many other congenital malformations, a large number of chil- 
dren the subject of these deformities do not survive birth. Where, however, 
a living child is found to have no outlet at all for its intestinal contents, 
immediate treatment is of course necessary, although it is said that patients 
have grown up and relieved the bowels by periodical vomiting of feces. 
As soon then as the deformity is recognised, a decision must be come to as 
to what is the best mode of relief. 

Lreatment.—When a thin septum alone closes the gut a simple crucial 
incision, using a speculum if necessary, and subsequent dilatation with a 
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bougie or the finger, is all that is required. The child, if it survives, may in. 
no way suffer afterwards, though we have seen a case of a girl of Io or 12 
years old who had been operated on in infancy and had not got perfect 
control over the bowels. 

Where the separation between the rectum and the surface is greater, 
bulging of the distended gut should be carefully felt for and an incision made 
just in front of the coccyx and carried down to the bowel, which should then 
be freely opened and brought down and stitched to the skin, unless there 1s 
so great tension that the stitches are not likely to hold, in which case the 
opening should be packed with gauze to keep it patent, or a large drainage 
tube inserted. 

If no bulging can be felt, an attempt to reach the bowel should still be 
made by a similar incision, and the dissection should be carefully carried up- 
wards, keeping well back in the hollow of the sacrum and feeling from time to 
time for the bowel. As it is most important that the child should strain, 
chloroform should only be given during the first steps of the operation, 
and fortunately this is the most painful part of it. With a similar object 
‘t has been advised to delay operation until the bowels are distended ; this is 
not, however, a wise course. If the gut is found, it should be treated as in 
other cases, or, if it cannot readily be brought down, it must be left but kept 
patent in a similar way, or a tube may be kept in through which faeces can 
pass. Amussat and Verneuil resected the coccyx and lower part of the 
sacrum in order to bring the gut to the surface, an anticipation of modern 
methcds of rectal resection (Kraske, &c.). 

Should it be impossible to reach the bowel from below by dissection, 
which may be carried to a depth of an inch and a half, in no case must 
any blind puncturing with a trocar in hopes of finding the gut be employed ; 
by such means there is much more likelihood of puncturing the peritoneum, 
especially as it usually descends lower than in normal anatomy. Either 
Littre’s operation of opening the bowel in the groin or Amussat’s (Callisen’s) 
lumbar operation must be performed, or an abdominal section to assist the 
approach through the peritoneum would be a good step. Apart from this, 
there is some uncertainty in all these cases as to the course of the bowel, 
and as in a certain proportion the colon lies in the middle line or to the 
right side, it is wiser on the whole to do Littre’s operation. The danger of 
opening the peritoneum is not so unequal in the two plans as might be 
thought, since there is often a mesentery in these cases, and the anus is 
much more conveniently placed for self-management in after life; there is 
little choice in the matter of danger between the two. Littre’s operation 
then should be selected. The operation consists in making a vertical or 
oblique incision about two inches in length in the left groin above and a 
little external to the middle of Poupart’s ligament ; a vertical incision is 
probably the best, since, if the sigmoid flexure does cross to the night, a 
slight upward prolongation of the incision will enable the surgeon to reach 
it. The abdominal wall having been cut through and the peritoneum 
opened, the distended bowel will present at the opening and should be 
picked up with forceps, and treated as in the ordinary colotomy operation.* 


1 For a description of the operation we must refer to the general text-books. 
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If the child can bear the delay in opening the bowel, the operation should 
‘be done in two stages as in Sastrostomy ; to avoid leakage Cripps suggests 
the use of a coarse thread in stitching the gut to the edge of the wound ; 
the use of a round sewing needle answers better. 

Edmund Owen has six times performed Littre’s operation, twice success- 
fully ; three of his cases died from the operation being too late, peritonitis 
existing at the time. In three or four of the instances in which we have done 
inguinal colotomy the result was perfectly satisfactory ; the children got quite 
well for a time, but it is probably rare for such patients to survive childhood. 
It has been suggested that after opening the sigmoid flexure in the groin, a 
probe should be passed downwards and an anus made in the natural position 
with the guidance of the probe. Owen’s two successful cases of Littre’s 
operation died after the performance of the second operation, but Byrd and 
Kronlein have been successful. 

Curling’s statistics and opinion are much in favour of the inguinal 
operation ; Cripps’ figures are inconclusive.? Huguier’s operation of opening 
the gut in the right groin on the ground of the more frequent position of the 
colon on the right side than the left is not supported by Giraldes’ statistics, 
quoted by Holmes, where in 431 autopsies the colon was in its normal position 
in 396 instances ; in eighty of these Littre’s operation had been performed, 
and in every case the sigmoid flexure was on the left side. Atkin, of Sheffield, 
records a case in which the small intestine was opened by the inguinal ope- 
ration, the whole colon being rudimentary ;? and our colleague, Mr. White- 
head, tells us he operated in the left loin on one occasion and found at the 
Bost-mortem that the czecum had been opened.* 

We have opened a coil of large intestine by right inguinal colotomy in 
an adult, and found that it was the sigmoid flexure and not the ascending 
colon that had been secured. 

Cripps’ table gives the following results : 


Of 16 cases of inguinal colotomy j ; - II died 
ey se lumbar + : ‘ 5 : US BR Sg ps 
oh gees puncture ,, : : / : Ee ae 
raphe resection of the coccyx : ; SRN tpt 
oA perineal incision . : : : ay Nee bed 
nla hc ea a operation for vaginal (i.e. vulvar)anus. 1 ,, 
»» 3 miscellaneous cases . : , : ee why 


Bodenhamer records eight recoveries out of twenty-five Littre’s opera- 
tions. 

The deaths are mainly due to peritonitis, or failure of relief. 

Where there is a fistulous opening between the rectum and the bladder 
or urethra, Littre’s operation should be performed, unless the gut can be 
reached from the perineum, when possibly the communication with the urinary 
tract may close spontaneously. When the unnatural anus opens in the 
vulva, in the cases we have seen it has usually been by an orifice in the side 
of the distended rectum and not by a terminal opening ; that is, the rectum has 


Vide Kelsey, Arch. of Pediatrics, F ebruary 1885; also Goéde, vide Cripps. 

Vide also Erckelen, Arch. f. Klin. Chir., Langenbeck, 1879. 

Lancet, January 31, 1884. * Pillore advised opening the ccecum, 
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been pouched and projected below the vulvar aperture. This pouch is deve- 
lopmentally the post-anal gut. In such conditions a bent probe should be 
passed through the orifice into the gut and made to press against the peri- 
neum just in front of the coccyx. An incision is then made upon the probe, 
the rectum freely opened and treated in the usual way. Great care must be 
taken to keep the new aperture patent, otherwise it is prone to contract and 
the feeces continue to pass both ways. In some cases it is said that the 
vulvar orifice will contract and close of itself (Holmes). In our own cases we 
have not found this to occur, and in one of them we pared the edges of the 
vestibular opening and sutured them ; no union, however, resulted, and we 
afterwards laid open the perineum, dissected away the gut from the vestibular 
wall, stitched it carefully to the skin, and then sewed up the perineum, with 
a successful result ; the patient was about 6 years old. In another instance 
we performed the same operation in a child of 9 months, but it died some 
weeks later of inanition. We have had a third successful case in which 
power of retention seems well preserved. Dieffenbach appears to have been 
the first to adopt this plan, which, however, is often called Rizzoli’s operation. 
It is, we think, well to wait until the child is two or three years old before 
doing the second operation. 

One of the difficulties we have met with in these cases is that of keeping 
the bowels regular even when there is quite a free opening ; this we believe 
to be due to imperfect muscular action, though the muscular coat of the 
bowel is hypertrophied in some of these cases. Enemata, castor-oil emul- 
sion, and occasional more active purges are required under these circum- 
stances. Sometimes when the case is one of vulvar anus a collection of 
hard feeces is found in the intestine above at the time of operation ; this 
requires removal, as the child is often unable to void it even when a good- 
sized aperture has been made. 

Deformities of the Umbilicus.—In some cases of extroversion of the 
bladder there is no trace of an umbilicus to be seen in after life, the scar 
being lost in the malformed abdominal wall. In other cases the umbilicus 
is abnormally large—that is, a considerable part of the abdominal wall 
is formed by the structures of the cord, and sloughs away when the cord | 
shrivels up, so that an actual deficiency of the abdominal wall results. In 
two cases of this condition we have seen that were operated upon, one by 
Sir H. Howse and one by ourselves, a portion of the liver protruded through the 
opening and was covered only by the sloughing tissue. In our own case we 
dissected away the dead part and closed the abdominal openings by sutures, 
but without success ; ina third case, under our care, the part was simply 
protected from irritation and left, but this child also soon died.1 The fre- 
quent presence of the liver in the hernia has given rise to the name of 
Hepatomphalos, but the stomach and other viscera are often included in the 
protrusion. 

At the third month of intra-uterine life there is still a coil of intestine 
lying in the umbilical cord outside the abdominal cavity ; should this condi- 


1 Underwood records a case of recovery in which the treatment consisted in poulticing, 
and Tanner and others have had successful cases. In a case of Brodie’s, Path. Soc. 
Trans. vol. xv., besides the hepatomphalos, there was diaphragmatic hernia with defi- 
ciency of the pericardium, and a coil of bowel lay in contact with the heart, 
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tion persist, a true congenital umbilical hernia is found. The importance of 
this fact is that in ligaturing the cord the gut might be included in the liga- 
ture and strangulated, a mishap that has actually occurred. In slighter 
cases there is only a small protrusion Standing out from the abdominal wall 
much like the end of a glove finger ; the bowel is reducible and the treat- 
ment is that ofan ordinary umbilical hernia. In other instances, owing to 
persistence of the vitello-intestinal duct, Meckel’s diverticulum remains 
open, and passing up to the umbilicus may open there, giving rise to fecal 
fistula, as in cases of our own where a ligature round the protrusion, 
followed by the application of strapping to draw together the sides of the 
orifice, procured closure of the fistula. Edmund Owen advises emptying 
the bowel by free purging and subsequent administration of opium, thus 
giving time for the fistula to close ; he applies a dry pad over the fistula and 
leaves it undisturbed. Success has followed this treatment, but it appears 
to be applicable to older children rather than toinfants. A plastic operation 
on the usual lines for the cure of feecal fistula would be the proper treatment 
in a troublesome case. For patent urachus &c. vide SURGERY OF THE 
URINARY ORGANS, vide also DISEASES OF THE N AVEL. 

Congenital hiatus of the abdominal wall may occur in other parts besides 
the umbilicus from simple failure of closure of the ventral lamine. In some 
cases the recti fail to meet one another in the middle line, and ventral hernia 
may result with great weakness of the abdominal wall. 

Well-arranged pads applied by means of a belt must be employed to 
prevent protrusion, or in some cases it would be justifiable to cut down 
upon and stitch together the margins of the aperture, an operation not 
of a very serious nature, and not of course necessitating any injury to the 
peritoneum. 

Umbilical Hernia.—Umbilical hernia in children may be congenital or 
acquired ; in the congenital form it is sometimes due to persistence of the foetal 
condition where a coil of bowel lies outside the abdomen ; in other cases, 
as already pointed out, it is the result of failure of closure of the ventral 
lamine. 

The acquired form usually appears within the first few months of life = Hil 
this case the rupture protrudes not through the centre of the scar, which is 
occupied by the fibrous remains of the vessels, but usually above it or even 
through an independent opening in the linea alba. Astley, however, believes 
that the protrusion is generally through the ring. Both forms of hernia are 
readily reducible and usually consist of small intestine ; the amount of 
protrusion varies from a mere convexity of the navel toa prominent glove- 
finger-like outgrowth. 

The treatment consists in applying a flat pad of wood or poroplastic felt 
about the size of a penny and two or three times as thick ; this pad should 
be covered with flannel and fixed over the umbilicus by a broad band of 
strapping encircling the body or by a_ soft webbing belt ; we prefer the 
former as more efficient and less likely to slip, though it is not so comfort- 
able asthe belt. Ifthe pad is worn constantly for from one to three months 
according to the age of the child, the hernia is usually ‘radically cured.’ In 
cases which obstinately resist treatment the orifice should be cut down upon 


1 Vide p. 33, ‘ UMBILICAL POLYPUS.’ 
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and sutured transversely or vertically. A case of irreducible umbilical 
hernia containing omentum was successfully operated on by Roocroft in a 
girl of 14 years;! but it is clear that most cases of umbilical hernia in 
children are cured, since the condition is hardly ever seen in young adults. 
We have had occasion to close by operation a median ventral hernia in a 
child. The result was successful. 

Inguinal Hernia.—Inguinal hernia is met with in childhood in the 
following varieties : . 

1. The funicular process of peritoneum remains widely open and in free 
communication with the cavity both of the peritoneum and tunica vaginalis : 
a hernia descending into this cavity is a true congenttal hernia, or hernia of 
the tunica vaginalis (Teale). 

2. The tunica vaginalis may be shut off from the funicular process at the 
upper part of the testicle ; a hernia coming down into the patent process is 
called a funicular hernia, or hernia into the funicular process. 

3. When the same condition as in (2) exists, but the hernia, instead of 
descending along the canal of the funicular process, pushes down a separate 
pouch of peritoneum behind the process, the hernia is called infantile. 
The name ‘encysted’ is given to cases where the funicular process is 
obliterated at the internal ring or just above the testicle, and the septum 
is pushed down and invaginated into the lower part of the process. In the 
former case, in cutting down upon the bowel from the front three layers of 
peritoneum, viz. two funicular and one sac proper, will be found in front of 
the gut ; in the second case two layers will overlie the bowel. 

4. An ordinary acquired hernia may be met with. Hernia may, of course, 
be complete or incomplete—that is, it may descend into the scrotum or only 
distend the canal or bulge at the internal ring. 

The first and second forms are much the commonest, and it is usually 
impossible to be certain which is present unless the parts are exposed by 
operation. Where the testicle is completely wrapped round by the hernia 
it is probably congendtal ; where the testicle remains a distinct boss upon the 
surface of the hernia it may be /wmicular, though it is not by any means 
always so. We believe the funicular variety is the more common. Infantile 
or encysted hernia can only be recognised by operation, but it may be sus- 
pected if, after reduction of a hernia, an unusual amount of thickening along 
the cord remains, or if there is a hydrocele of the cord or an infantile hydro- 
cele in conjunction with a reducible hernia. Fortunately, an exact diagnosis 
of these conditions from one another is not of much importance. 

‘Hernia may develop at any age; it is sometimes noticed immediately after 
birth ; in other instances it comes down later when, from failure of health, or 
bronchitis, or whooping cough, the muscular walls of the abdomen become 
relaxed, and are in addition overstrained by coughing, violent crying, strain- 
ing in defeecation, micturition, &c. So common is it for straining in micturi- 
tion to bring down a hernia, that it is quite certain that phimosis is a most 
fertile cause of rupture.? The presence of a calculus or worms acts in the 
same way. Hernia very commonly accompanies ectopia vesicz. — 

1 Lancet, August 2, 1884. 


2 An important fact first pointed out by Mr. J. A. Kempe, though its influence in the 
production of hernia is disputed, 
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As is well known, inguinal hernia is sometimes met with in female chil- 
dren, though not nearly so commonly as in boys. Of 112 unselected cases 
of hernia seen in our out-patient department, there were— 


In males. 57 right inguinal, 12 left inguinal, 16 double, and 9 umbilical. 
In females 4 ” oP) 5 9 ” no 99 > B) 9 € 10) 39 


Mr. Leader Williams told us that in ‘his experience in the Maternity Depart- 
ment of St. Mary’s Hospital, Manchester, umbilical hernia was by far the 
commonest variety, and this is no doubt true of the first few weeks in life. 

Right inguinal hernia is much Commoner than left,-as the processus 
vaginalis closes later on the right side. 

Most commonly an inguinal rupture in a child contains small intestine 
with or without omentum, perhaps most commonly without. Other parts of 
the intestinal canal are, however, not rarely found. We have many times 
during operation found the ceecum and vermiform appendix in a hernia, and 
not rarely the appendix can be very distinctly felt through the coverings 
without an operation.' The ovaries in girls and the bladder in either Sex 
are sometimes protruded. 

Generally a rupture is easily reducible, but often it is necessary to make 
the child lie down before it readily goes back ; it then often does so sponta- 
neously. Violent crying will sometimes make it quite impossible safely to 
reduce a hernia, and the child must be quieted or anzesthetised before 
reduction. 

It must be remembered that, though as a rule herniz are opaque, a 
tightly distended rupture consisting only of bowel, and that full of flatus, in 
a thin-skinned child will be distinctly translucent ; this fact was, we believe, 
first pointed out by Sir H. Howse, and we have several times seen it. 

Various abnormal conditions may complicate hernia ; thus the testis may 
be entirely retained or have imperfectly descended on the same side. A 
vaginal hydrocele or hydrocele of the cord may coexist with a hernia, or fluid 
as in a congenital hydrocele may distend the sac of a congenital hernia. The 
rupture, of course, may be single or double, and sometimes of a different 
species on the two sides. We have seen a ‘funicular’ and a ‘ congenital’ 
hernia on opposite sides in the same child. Children the subject of hernia 
are undoubtedly often affected with intestinal disturbance, which appears to 
be sometimes at least due to the hernia. It has, however, been suggested 
by Lane that the hernia is due to the intestinal trouble, and it is undoubtedly 
true that marasmic children with chronic indigestion and irregular and often 
constipated bowels not uncommonly have herniz which are not readily cured 
till the nutrition is improved. 

Ruptures in children are occasionally irreducible ; when this is due simply 
to straining, as already pointed out, the difficulty is easily got over ; in other 
cases the hernia may be obstructed by its contents as in adults; again, 
adhesions to the ‘sac or to the testicle or matting together of bowel to 
bowel, or bowel to omentum, may prevent reduction. In one of our cases a 
large hernia was made irreducible by the presence of tuberculous mesenteric 
glands which had evidently enlarged after their descent, and it was only 


1 Vide papers in the Brit. Med. Jour. vol. i. 1887, by Sir F. Treves, and also by one 
of the present writers, ; 
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after removal of some of these and enlargement of the rings that the rupture 
could be reduced ; the child recovered, but evidence of tuberculosis, of 
course, remained. 

It is somewhat rare for a hernia to become strangulated in childhood. 
We have, however, met with several such cases ; they differ in no respect 
from the similar condition in the adult, but considering the extreme tender- 
ness of the tissues in children immediate operation is the wisest course in 
preference to treatment by ice, or more than gentle and momentary taxis ; 
we have known a child die of the injury done to a coil of intestine which 
was reduced before the child was seen by us, and could only have been 
strangulated for a few hours. ‘The youngest cases with which we are 
acquainted were about three weeks old. The sac always requires opening, 
since the neck itself forms the constricting part. Sometimes in an hour- 
glass sac the constriction may be in the scrotum. 

The ¢reatment of hernia in children resolves itself into three questions— 
first, the removal of all causes tending to produce rupture, such as cough, 
phimosis, &c. ; secondly, treatment by apparatus ; and lastly, operations. 

Ruptures in children sometimes get well of themselves without treatment, 
or simply by keeping the child lying down and avoiding disturbance of its 
temper and bowels. In other instances circumcision will prevent further 
descent of hernia by removing the cause of straining. 

Failing these means, the wisest plan is at once to provide a well-fitting 
truss, a matter which should be seen to by the surgeon himself, and not left 
to an instrument-maker. The truss must be worn night and day without any 
intermission, never being removed on any account for washing or any other 
purpose except to put another on ; this is necessary, because the truss is in 
children used to cure rupture, and not merely to palliate it as inadults. When 
it is absolutely necessary to change a truss, the new one must be got ready, 
the finger slipped beneath the old one to keep pressure upon the canal and 
then the truss changed, the child being kept on its back and soothed to pre- 
vent crying. During the treatment the skin must be carefully watched and 
kept dry and unirritated by the free use of boric acid powder ; this can be 
dusted beneath the truss without removing it. A little judicious packing 
with absorbent wool will serve to take pressure off any tender part. Almost 
any hernia during the first year of life that can be kept up without once 
coming down for three months will be permanently cured ; after the first 
year a longer time is required. 

The ordinary flat-pad trusses do very well if the parents can afford to 
frequently renew them, but they get stiff and hard, and the springs soon rust 
and rot with the frequent soakage of urine, so that they have to be frequently 
changed, and a duplicate should always be at hand in case of sudden giving 
way. One descent of hernia undoes all the preceding treatment ; this is the 
cardinal rule to impress upon the mother or nurse. The inflatable and the 
glycerine pad rubber trusses we have found useful and satisfactory when 
carefully managed, and they are not affected by urine nearly so rapidly as the 
common truss, but they require careful inspection from the first, as they are 
often imperfectly made, and flaws or tears are’soon fatal to them. The hard 
rubber truss is sometimes spoken well of ; we have not tried it. Celluloid or 
gum trusses are good. If from bad management a sore is produced by truss 
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pressure, careful padding will often avoid the necessity of leaving off the 
truss ; but with proper attention and care that the truss spring is not too 
strong, it seldom occurs. 

Hydrocele and orchitis we have more than once seen as the result of 
wearing a truss ; in such cases we may be sure that the spring is too strong, 
and a different truss must be applied. Spica bandages, wool trusses, &c. 
are inefficient substitutes for a good truss. The pad of thetruss should be 
flat and not convex, and peaked trusses are never required : the object is to 
prevent the hernia from entering the canal, not merely to cover up the rupture. 

When a fair trial has been given to trusses, different ones being, if 
necessary, employed, and all sources of irritation have been removed and 
still the rupture cannot be kept up, an operation for its permanent cure 
Should be performed. Much has been written of late on the etiology and 
treatment of the hernia of children. It is maintained that inguinal hernia 
is always due to the existence of a patent funicular process, i.e. a pre- 
existing sac, and it is recommended that in all cases an operation should be 
performed for the radical cure of a hernia as soon as it is discovered. It js 
further asserted that in true congenital hernia it is never, or only exception-. 
ally, necessary to do more than tie up the peritoneal sac, i.e. that sutures 
through the wall of the canal are not required. On the other hand, special 
Operations are sometimes recommended. We are quite prepared to admit 
that it is a great saving of trouble to all concerned to operate on all cases of 
hernia in children and we agree that the risk is small and the results good. 
But there is some risk in all operations, the perfect result is not certain and 
the operation is not necessary to obtain a cure in all cases. It is a matter 
for fair consideration by parents and surgeon, and the advantages of each 
method should be weighed in each individual case. 

We have no doubt that failing cure by a truss in six months an operation 
is called for. 

Of all the various plans, the one we think simplest and as good as any 
consists in making a free incision over the canal and upper part of the scrotum, 
cutting down to the sac, reducing the hernia, closing the neck of the sac and 
passing silk sutures through the walls of the canal. To do this the sac must 
be opened and the finger passed into the abdomen to make sure that the 
canal is empty. The sac is then cleared all round and separated .from the 
cord at the upper part, pulled well down, tied as high up as possible and 
divided. The needle, which must be in a handle, is passed through one side 
of the canal, and guided by the finger is brought out at the THe "sie. 16 
threaded with silk and withdrawn, then unthreaded and passed through the 
other side, then threaded with the other end of the same silk and again 
withdrawn ; two or three sutures are passed in this way till it is felt that 
there are enough to close the canal ; the threads are then tied. If the hernia 
is a congenital one or of the congenital funicular variety, as it so often is, 
it is not necessary to remove the whole sac nor to close it below with the 
idea of making a tunica vaginalis. It may, after ligature above and divi- 
sion, be left to itself as to the lower part. Where the sac is very thin and 
difficult to separate from the cord one edge of the sac close up to the neck 
may be picked up and threaded upon the needle, and successive portions of the 
surface of the sac pinched up and transfixed (like threading them upon a 
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skewer) until the other edgeis reached ; the needle is then threaded withcatgut 
or silk and withdrawn, leaving the ligature, which when tied puckers up the sac 
into closely applied folds which soon adhere, and the sac is thoroughly oblite- 
rated ; by this means all trouble and sistance in separating the sac from 
the sae is avoided, and the closure is quite firm and complete. The wound 
should be closed, and will heal by primary union. The silk requires careful 
preparation ; if not thoroughly sterilised, a troublesome sinus is likely to form, 

and the suture finally comes away. We prefer to select the particular mone 
of operation most suited to the case, rather than to confine ourselves to any 
one method exclusively. There is sometimes a good deal of swelling after 
the operation, but this gradually subsides and should be looked upon as a 
good sign of firm consolidation. For the methods of managing complications 
of the operation we must refer to the ordinary text-books, for undescended 
testis to the chapter on that subject. An omental sac may be met with : we 
have seen a very perfect instance. The management of such cases and of 
adhesions differs in no way in the child from that of similar conditions in the 
adult. After operations in young children we prefer to cover the wound with 
a couple of layers of gauze sealed down with celloidin. This well supports 
the edges, is impervious to soakage with urine and leaves the wound open 
to inspection. It is, we think, in all ways to be preferred to a large cumbrous 
dressing. Some operators fix the child in a sort of double splint to prevent 
movement and disturbance—the plan seems a good one, but we have not 
found it necessary to do more than fix the child, with draw sheets and 
sandbags. 

In the case of very young children it may be better to take them up and 
nurse them from the first if they cannot be pacified, otherwise it is preferable 
to keep the child lying down for at least a fortnight. It is better not to allow 
a truss to be worn after the operation unless there is some special reason for it. 

The operation is not free from risk and not always successful ; we have 
had one death from peritonitis coming on some time after the operation, and 
have had to operate more than once in several cases. In the fatal case the 
canal was perfectly closed and the peritoneal surface almost undimpled. 
The cause of failure is chiefly a thin and flaccid condition of the abdominal 
muscles, which cannot be made to form a firm barrier. 

Femoral hernia in children is very rare, we have never seen a case ; one 
recorded by Sabourin in a premature female infant was readily cured by a 
truss. E. Owen saw one in a boy of Io years out of 748 cases of femoral 
hernia.! Diaphragmatic hernia is occasionally met with. 

Prolapsus Recti.— Slight degrees of prolapse of the rectum are common 
in children and are often only transitory, occurring perhaps once or twice and 
not again ; the more severe forms are much rarer. 

Prolapse of the rectum consists in protrusion of more or less of the 
rectal wall through the anus. The slight and most common form is simply 
a pushing out of a ring of mucous membrane, which is readily reducible and 
often only comes down when the child strains. In other cases the whole of 
the rectal coats from mucous membrane to peritoneum may be protruded. 

The first variety of prolapse is usually about half an inch long and appears 
as a red mucous ring with radiating folds diverging from the central orifice 


1 Lancet, June 6, 1884. 
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the mucous and cutaneous surfaces shade off into one another at the margin of 
the protrusion. The second form is larger, reaching from one to two inches 
in length, and is often conical in shape, its base being at the anus ; the folds 
are not radial but annular, running round the prolapsed part ; the orifice is 
central, and on passing the finger into it, it is evident that the whole thickness 
of the bowel and not merely mucous membrane, is involved in the prolapse. 
Sometimes this form of protrusion reaches much larger dimensions, even six 
inches in length, and in such cases necessarily a large pouch of peritoneum 
is carried down, and this is more extensive on the anterior than the posterior 
aspect of the bowel. In one case that we examined fost mortem there was 
a definite diverticular pouch with a sharp lunated edge projecting from the 
recto-vesical hollow down the anterior wall of the rectum ; it seemed to 
us probable that the presence of a coil of bowel in this pouch would have 
much to do with keeping down the prolapse.!_ Not only small intestine but 
the ovaries even may be found in this peritoneal pouch, which then becomes 
the sac of a rectal hernia ; the characteristic gurgling or the presence of a 
solid body felt on manipulating the wall of the protrusion may give a clue to 
the extent of the disease. Rectal hernia sometimes comes-down behind 
the bowel, or may even protrude through a gap in the muscular coats 
(Kelsey). This variety of prolapse is sometimes curved as a result of 
traction by the mesocolic fold of peritoneum or the attachment of the rectum 
to the vagina (Van Buren). In it also the mucous and cutaneous surfaces 
shade off into one another, though the transverse folds of mucous membrane 
on the surface of the prolapse may somewhat obscure the line of junction. 

A so-called third form of prolapsus recti, where the upper part of the 
rectum or the sigmoid flexure is invaginated into the bowel below and pro- 
trudes from the anus, is recognised by its size and by the presence of a sulcus 
between the prolapse and the anal margin. This condition, however, is more 
naturally considered as an intussusception than as a prolapse. 

The mucous surface of the protruded gut may be nearly natural, but more 
often is excoriated and coated over with a thick slimy mucus ; it sometimes 
becomes congested and may even slough from irritation or constriction by 
the sphincter, though in most cases the anus is so lax and patulous that the 
existence of a sphincter at all is hardly felt by a finger passed within the 
opening. Bleeding to small amounts often occurs, and there is much mucous 
discharge. 

The motions come away freely, but the irritation and discharge weaken 
the child, and he loses flesh and health. In most cases the prolapse is re- 
ducible with more or less difficulty, but often it returns immediately pressure 
is taken off ; in others it remains up until the child strains from any cause 
and then redescends ; in others again the protrusion after a time becomes 
irreducible from matting together of the parts and from congestion. 

Where a rectal hernia exists it is subject to all the conditions of an 
ordinary inguinal hernia, i.e. it may be reducible or strangulated, &c.2_ Occa- 
sionally the prolapse sloughs and fecal fistula results, or the wall may burst 
in attempts at reduction. 


1 The specimen from this case is in the Owens College Museum ; this definite pouching 
so far as we know, undescribed hitherto. 
? Vide Kelsey, in an elaborate paper in Archives of Pediatrics, 1885. 
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The causes of prolapsus recti are many, though it is obvious that there 
must be some weakness of the sphincter and levator ani or relaxation of the 
rectal walls in these cases, or prolapse would be much more frequent than it 
is. Any condition that produces violent and constant straining may bring 
on prolapse in a child predisposed to it. The child is generally miserable 
and weakly when seen, but this is no doubt partly the result of the irritation. 
Phimosis, contracted meatus urinarius, stone in the bladder, cystitis, con- 
stipation, diarrhcea, worms, polypus recti, violent coughing, &c. all may 
cause prolapse. Boeckel believes stricture of the rectum to be a cause, and 
in one case we found a tight annular stricture of the rectum about one inch 
from the anus ; this only admitted the tip of the index finger in a child ot 
about three years old; the stricture apparently formed the apex of the 
prolapse, and may possibly have been the result rather than a cause of the 
protrusion. 

The diagnosts of prolapsus recti is easy where the protrusion is large ; 
the only doubtful point is what extent of rectal wall is included in it. It 
small it can only be mistaken for piles or polypus ; the former are exceed- 
ingly rare in children and never form a complete ring, the latter is of course 
a single isolated, usually pedunculated swelling ; a mistake can only occur 
from lack of examination. Kelsey lays it down that any prolapse over 
24 inches in length contains peritoneum, while the presence of a sulcus 
serves to distinguish between the second form and the rectal intussusception. 
The direction of the folds and the size distinguish between the first and 
second varieties. 

The ¢veatment of prolapse consists first in removing the cause of strain- 
ing, next the child should be kept rigidly lying down in bed ; the protrusion 
must be reduced each time it comes down, and if it constantly recurs an 
attempt should be made to keep it up by a pad and T-bandage, or by strapping 
the buttocks together with a broad piece of plaster. The bowels should be 
kept easily open so as to avoid straining, and it is sometimes useful to 
support the sides of the anus during defzecation by pressure or by drawing 
the skin tightly to one side ; as advised by Van Buren, the motions should 
be passed into a napkin without the child being allowed to sit up. 

Enemata of cold water or astringents, tannin, quassia (2-4 oz. of the 
infusion), oak bark, sulphate of iron, &c., will do good in many cases, and it 
is only the more severe forms that are not cured by bed and the means above 
described ; indeed, simple confinement to bed cures the majority of these 
children. Should the prolapse be irreducible, an anesthetic should be given ; 
if this fails and there are no urgent symptoms, a warm fomentation and 
putting the child, if old enough, upon his hands and knees with the pelvis 
raised, will sometimes succeed. 

If sloughing occurs the prolapse may be protected from irritation, and 
dusted over with boric or salicylic acid, and kept clean. The sloughing will 
very likely cure the prolapse, but it may be at the expense of causing a stric- 
ture, and this, if it is at the apex of a long prolapse, will be high up in the 
rectum when the protrusion is reduced. 

Failing milder measures, the actual cautery may be employed, four or 
five narrow lines being drawn in the long axis of the gut from skin margin 
to near the apex. 


suutd Bias: 
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Paquelin’s cautery is the most useful instrument, and is better than nitric 
acid or nitrate of silver. Only the mucous membrane of the prolapse should 
be burnt through, while at the skin margin the cautery should lay bare the 
sphincter ; sufficient irritation must be produced to procure adhesions 
between the mucous and muscular coats. Bryant advises the application of 
nitrate of silver over the whole surface. After the application the bowel 
should be reduced and a pad applied. Another useful plan is to excise 
wedge-shaped strips from the margins of the anus, including a little of the 
mucous membrane, the base of the wedge being at the anus; the edges of 
the wounds are then brought together, and the resulting contraction supports 
the bowel. We have found this successful in a very severe case. In severe 
and irreducible cases the prolapse has been clamped and removed, but this 
should only be done as a last resource and with the full knowledge that ina 
large prolapse the peritoneum will probably be opened and the utmost care 
must be taken to reduce any rectal hernia that may exist. If the peri- 
toneum is wounded it must be carefully closed with catgut sutures. This 
operation is rarely justifiable ; we have once done it but unsuccessfully ; it is 
not to be confounded with the method of treating prolapse by removal of 
strips of mucous membrane in the long axis of the gut by means of the 
clamp, a method sometimes employed.’ 

The bowels should be open two days after operation, as delay makes the 
first action very painful. 

A very successful and safe method which has been extensively employed 
by our friend Mr. Burgess is that of injection of paraffin into the submucous 
tissue. The injection should-be made under an anesthetic, and two or three 
tiers of paraffin masses should be arranged to act as shelves one above the 
other at intervals around the lumen of the gut. The paraffin should have a 
melting-point of about 110° F, This method is much less dangerous than 
removal, and though it requires some experience and care in manipulation, 
is probably the best means to employ in severe cases. 

Fistula in Ano is an uncommon condition in children, though we have 
several times met with it. As in adults, it is apt to be associated with 
tuberculosis. As pointed out by Mr. Holmes, most of the fistulz are blind 
external ones; this is also our experience. There is nothing peculiar in 
either the pathology or treatment, which is the same in children as in 
adults. The abscess is sometimes due to foreign bodies impacted in the 
rectal wall. : 

We have, however, introduced the plan of dividing the sphincter ani 
subcutaneously close to its attachment to the tip of the coccyx, and then 
scraping out the fistula. This is a less severe way of dealing with fistule 
than the ordinary plan, and is probably sufficient for all cases likely to be 
met with in children. 

An ischio-rectal abscess may discharge per vaginam, as in a case under 
our care at the Children’s Hospital in 1896. 

Piles in children are usually described as unknown, or almost so, and 
their occurrence is no doubt very rare ; we have, however, seen two cases of 


1 Dr. Cullingworth related at the Pathological Society of Manchester, December 1887, 
a successful case of complete excision of a large prolapse in a young lady in which the 
peritoneum was opened, 
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external piles, and Ogston, jun., has recorded a case in a child 3 days old. 
In another instance a child was brought to us for bleeding from the bowel, 
and on examination a condition indistinguishable from that of well-developed 
internal and external piles was found ; this had been giving trouble since the 
child was about a year and a half old, but the affection was probably congenital. 
Light was thrown upon the case by the presence of a large partially 
degenerated nzevus on the buttock, quite distinct, and at a distance from 
the anus, and probably the case was really one of nevus of the anus. The 
disease was readily cured by applying ligatures just as for piles. There was 
no neevoid tissue higher up, though this is occasionally met with. Ligature 
or the actual cautery is the best treatment. Howard Marsh and Barker 
have recorded instances: in one the patient, an adult, ultimately died of 
haemorrhage. 

Condylomata frequently occur in children about the anus or its neigh- 
bourhood as flat, sessile, pink or pinkish-white elevations, or sometimes as 
large irregular masses. They are usually a manifestation of congenital 
syphilis, but sometimes, we believe, simply the result of dirt and irritation, | 
and some of them are tuberculous. When syphilitic the local treatment is, 
of course, subordinate to the general measures, but dusting over with calomel 
or the application of black wash usually speedily cures them. Sometimes, 
especially if non-syphilitic, they are more obstinate, and may require to be 
scraped away or treated with the actual cautery, nitrate of silver or chromic acid. 

Polypus of the Rectum is one of the diseases which, though not abso- 
lutely peculiar to children, are by far most commonly found in them. © Most 
cases of rectal bleeding in children, apart from that due to mere tenesmus 
and diarrhoea, are due to polypus ; hence careful search should be made for 
a tumour in all cases where unaltered blood escapes from the bowel. 

Rectal polypi are usually pedunculated rounded bodies about the size of a 
hazel nut ; they are composed of myxo-fibromatous or soft fibro-cellular tissue, 
or in some cases are adenomata ; in the former the surface is smooth, 
though sometimes superficially ulcerated or excoriated, and the pedicle is 
often long and thin, though the growth in its early stages may be sessile. 
Adenomata are granular or warty in appearance. The anterior wall of the 
rectum about an inch from the anus is the usual seat of these growths ; some- 
times, however, they are attached: higher up in the bowel, and may be even 
beyond reach of the finger. 

Polypi, besides the loss of blood, give rise to irritation and tenesmus, 
together with mucous discharge from the gut, and frequently to prolapse. 
The growth itself is often protruded from the anus during straining, and is 
sometimes mistaken for prolapse or piles; examination, however, readily 
enables a diagnosis to be made, as the polypus is quite separate from the 
general mucous surface. The pedunculated form is best treated by simple 
twisting off, or a ligature may be applied to the pedicle, which is then snipped 
through with scissors ; to do this conveniently the child should be anzesthe- 
tised, and the rectum well dilated and a speculum used ; often during an 
examination the pedicle is torn through and the polypus comes away without 
further trouble, and occasionally the mass is detached during defzecation and 
passes with the motion. The sessile form may be ligatured or snipped off 
and its base cauterised. Recurrence of the growth is improbable. 


Polypus of the Rectum 175 


We have met with rectal polypus in two members of one family, and 
Cripps relates similar cases. 

Occasionally the whole mucous surface of the lower bowel is the seat 
of warty adenomatous growths, as in a remarkable case recorded by our 
colleague Mr. Whitehead. Dermoid cysts have also been found. We have 
had occasion to remove a suppurating dermoid cyst from the ischio-rectal 
fossa of an adult. Before operation it was thought to be a simple abscess. 

Small superficial ulcers and fissures about the anus are common jn dirty 
and in syphilitic children, but they are more common ata little distance from 
the orifice than actually at the anus. They give rise to pruritus, but seldom 
to the severe symptoms seen in adults ; sometimes there is reflex irritation 
of the urinary organs, frequent micturition, &c. In the non-syphilitic cases, 
cleanliness, the destruction of worms or other irritants, and the application of 
nitrate of silver are usually sufficient. Menthol has been recommended for 
the pruritus. Tuberculous ulcers may be met with. Ischio-rectal abscess js 
not very uncommon, and should be opened early ; it is probably better to 
divide the external sphincter at the time to avoid the risk of tedious healing 
or the formation of a fistula. 

Rectal ulcers are due to either follicular inflammation, in which the 
rectum is involved in common with the rest of the lower gut, or to rectal 
catarrh, tuberculosis or the presence of a polypus. The symptoms are 
seldom marked, and the condition is consequently not often seen ; vide also 
PROLAPSE and DYSENTERY. ; 

Removal of irritation and improvement of the general condition of the 
intestinal mucous membrane are the only treatment required. 


CHAPTER ;LX 


DISEASES OF THE DIGESTIVE SYSTEM—(continued) 


Malformations and Deformities of the Digestive System. 


Hare-lip.—The upper lip is developed from the fronto-nasal process and 
the maxillary processes which in the normal course of development fuse in 
front of the mandibular fissure. Should this fusion fail to take place on 
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Fig. 24.—Shows the lines of union of the face, and indicates the origin of the chief malforma- 
tions. AF, AF’, situations of congenital auricular fistula. I., IJ., III., 1V., indicate the 
external orifices of drvanchial fistula. I. is the external auditory meatus; oF, the orbital 
fissure ; MF, the mandibular fissure ; HH’, the lines of lateral hare-lip; cr, cr’, mark the 
situations of congenital cervical fistula. (From Bland Sutton, Lancef, Feb. 1, 1888.) 


either or both sides, a single or double hare-lip respectively results. If 
the inward growth of the palatine processes which should take place to 
separate the nasal and buccal cavities fails, cleft palate occurs. 
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The premaxillz are formed from the globular processes forming the 
angles of the fronto-nasal or nasal process ; hence should the lateral 
process not fuse with the globular, a cleft between the premaxilla and the 
maxilla will result on that side, while, if there is suppression of the two 
globular processes or failure to fuse in the middle line to form the phil- 
trum, median hare-lip follows ; this, though exceedingly rare in man, is 
met with more or less constantly in some mammals in which the globular 
processes fail to unite with one another.’ Mr. C. Roberts has lately shown 
us a child where the suppression of the meso-nasal process was so 
complete that there was no columna or vomer, or indeed nasal septum 
at all. 

As to the actual causes of such arrest of development much controversy 
exists. It is commonly asserted that frights and shocks of various kinds, as 
well as strong maternal cmpressions of other sorts occurring about the time 
of the development of these parts, may 
determine the arrest of growth which 
results in such malformations. Although 
many instances have been brought for- 
ward to show a causal relation between 
the two facts, it is not clearly established 
that anything more than a coincidence 
really exists. 

It is, however, certain that in many 
cases there is an hereditary tendency to 
such defects, and it is also certain that 
they are often associated with other con- 
genital malformations. It is asserted 
that the hereditary tendency is commonly 
transmitted on the father’s side. 

Various degrees of hare-lip are found : 
Mr. Lucas believes that congenital ab- 
sence of an upper lateral incisor is some- " 
times the forerunner of hare-lip and cleft — Fig. 25.—A Simple Case of Double incom- 

: : : plete Hare-lip. This is much rarer than 
palate invta vlater generation ; in some the complete variety, 
instances there is merely a deficiency of 
the muscular fibres of the orbicularis, so that although the lip is not actually 
fissured there is a furrow from the absence of muscle. Thus there is also 
thinning of the lip which at the affected part consists only of skin and 
mucous membrane, often somewhat imperfect in structure, together with an 
intervening layer of connective tissue. 

In other cases there is a shallow notch in the prolabium or at. the 
anterior nasal orifice, the parts being otherwise well formed. Between these 
conditions and the most severe forms of hare-lip all degrees of deformity 
may exist (figs. 25 and 26). 

As the superficial structures are developed more or less independently of 
the bony framework of the face, hare-lip may occur without any cleft of the 
palate, and without any separation of the preemaxilla from the maxilla. Most 


1 Vide Bland Sutton, Lancet, February 18, 1888, 
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commonly, however, if the hare-lip is complete, i.e. if it extends into the 
nostril on one or both sides, there is also deformity of the bones, either non- 
union of the preemaxilla or single or double cleft palate. Thus there may 
be a mere notch in the line of the gum, a cleft through the alveolar margin 
on one side, a cleft running backwards, on one side of the nasal septum 
through the hard and soft palates, or a double cleft isolating the praemaxilla 
from the maxilla and leaving it protruding from the end of the nasal septum 
while the two halves of the hard and soft palate are completely separated and 
the nasal septum is seen in the middle line as a prominent ridge not attached 
to either side of the palate—complete or double-cleft palate ; the septum is 
often seen to taper off and endasa ridge upon the upper wall of the pharynx. 
It is usually said that cleft palate is always single, but the term may well be 
limited to those cases where the septum is attached to one palate process 
only. In other instances the failure of union may occur only in the soft 
palate, more often in the soft with just the posterior edge of the hard palate, 
or in slighter degrees of 
the deformity still the uvula 
alone may be bifid, or the 
palate perforated. Most 
rare of all is cleft of the 
hard without cleft of the 
soft palate. We have once 
or twice seen this con- 
dition, which is apt to be 
mistaken for a congenital 
syphilitic or other lesion. 
In some recorded cases the 
uvula has been absent. 

Two other conditions 
associated with hare-lipand 
cleft palate respectively are 
of extreme importance as 
regards successful opera- 
tion; the one is the flat, wide, distorted ala of the nose found in complete 
hare-lip ; the other is the pitch of the palate arch, which may be either wide 
and flat or very high and narrow ; the latter condition is said to be often 
associated with mental deficiency. 

Sometimes the preemaxilla carries the four incisor teeth, and these are 
therefore implanted in the projecting mass in cases of complete double hare- 
lip. Insome instances, however, one incisor tooth is attached to the maxilla, 
most commonly the outer tooth is suppressed altogether, its sac having 
apparently been lost in the cleft. 

Rotation of Premaxilla—vVery frequently there is some rotation of 
the preemaxilla upon a vertical axis, especially in unilateral cleft ; in such 
cases the teeth are also rotated and may be so directed that the outer border, 
or in some instances the cutting edge, looks directly forwards. This position 
of the teeth requires to be remedied after their complete eruption. As, how- 
ever, hare-lip is now usually operated upon before the teeth are cut, their 
exact position is in such cases of little importance at the time. 


Fig. 26.—Severe Double Hare-lip. Showing the projecting 
preemaxilla. 
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feeble Vitality.—The deformity of simple hare-lip unaccompanied by 
malformation of the palate, is important almost solely on account of the 
disfigurement, though it must be borne in mind that many of these children 
have other deformities or are weakly, and, though without any actual malfor- 
mation, do not seem to have sufficient vitality to make it possible to rear them. 

When, however, the failure of the union affects the palate as well as the lip, 
other ill results follow ; the child is unable to suck from inability to produce 
a vacuum in the mouth ; its nasal passages and pharynx are exposed to the 
air and become affected with chronic catarrh, its tongue is dry and the air 
entering its lungs is imperfectly warmed. Even when fed with a spoon the 
food often regurgitates through the nose. Hence to the already weakly con- 
dition of the child are added the dangers of insufficient nutrition and catarrh 
of the respiratory tract. It is not, therefore, to be wondered at that only a 
small proportion of children so affected survive ; should they do so, they are 
subject to the further drawback of imperfect and indistinct speech. It is 
alleged that many of these children die from starvation, which might be 
prevented by operation ; we do not think this is true ; we believe they would 
die in any case from simple lack of vitality. 

In those cases where the child is unable to suck, it should be fed in an 
upright posture, when the milk is less likely to regurgitate though the nose, 
or one of the special obturator teats devised by Mr. Mason and others em- 
ployed ; probably the best of these is Oakley Coles’ rubber teat. 

The ¢reatment of hare-lip is necessarily purely operative ; several impor- 
tant questions have, however, to be considered in each individual case. First, 
it is clearly of no use to operate on an infant that is incapable of living from 
the presence of some other deformity incompatible with life, nor in cases 
where the general health of the child is feeble and it is losing weight, since 
union of the wound would not take place. No operation then should be done 
unless the child is in perfect health ; and the time of actually cutting a tooth 
should be avoided. 

Age for operation.—Next comes the question of the best age for operation, 
On the one hand it must be borne in mind that there js a certain amount of 
risk attending the necessary'loss of blood and the shock in a very young infant, 
and on the other hand that, if the deformity is severe, the effect of closing 
the cleft in the lip as regards moulding the’subjacent parts into their natural 
shape will be greater the younger the child and the softer the tissues. As has 
been well shown by the late Dr. Rawdon, of Liverpool, and others, a most 
remarkable modelling process in the outline of the upper jaw takes place 
after closure of a hare-lip, and more than this, the width of the cleft in a divided 
palate is much reduced after a time by uniting the lip. 

Increased facility in feeding and the removal of hideous deformity are 
other reasons for early interference, while experience shows that early opera- 
tion is not attended with a specially high rate of mortality. Many infants die 
shortly after the operation for hare-lip, but in most of these death is due to 
malnutrition, not to the operation. . 

The common practice now is to operate at any time after the first three 
weeks of life or even earlier in the less severe cases, and a month or two later 
in the more serious deformities, double hare-lip being dealt with later still : 
operations are, however, often successfully done within the first few days of 
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life. Our own preference is not to operate before a month in single hare-lip, 
nor before six months in severe deformity. 

In view of the recommendations made of late years to operate at much 
earlier ages in both hare-lip and cleft palate, and to change the order of 
operation, we have asked our colleagues at the Children’s Hospital, Messrs. 
Montgomery and Ray, and our old friend Mr. Murray, of Liverpool, all 
surgeons of large experience in this subject, to give us their views on both 
questions. 

As regards hare-lip, Mr. Ray says, ‘I prefer to operate in no case under 
one month old, incomplete single hare-lip at one month, complete single 
hare-lip at two months, double hare-lip at the 4th-6th month. ’ 

Mr. Ray’s opinion therefore coincides with our own. Mr. Montgomery 
holds the same views. 

Operation.—It is, in our opinion, much better in all cases to give chloro- 
form for the operation. The coronary arteries should then be controlled by 
bulldog forceps or finger pressure, and the lip very freely detached from the 
maxilla, the dissection being carried far outwards along the jaw, upwards 
nearly to the lower margin of the orbit, and inwards and upwards so as to 
freely detach the ale nasi from the subjacent bone. 

The extent of the separation will, of course, depend upon the severity of 
the case ; but, as a rule, failure is more often due to insufficient separation 
than to any other single cause. : 

The bleeding during this part of the operation is often free, but is easily 
controlled by pressure, and stops immediately after the stitches are put in ; 
for this reason we sometimes pare the edges of the cleft before freeing the 
lip, though if the paring is done last it is easier to adjust the edges exactly. 
It is very important to slice away the sides of the cleft freely, and not merely 
‘to scrape them or to take away a thin shaving ; too little is much more often 
taken away than too much. 

In adjusting the edges of the wound, the chief points to attend to are that 
the prolabial margin on one side exactly corresponds with that on the other ; 
secondly, that the highest suture is well within the nostril, so as to prevent a 
gap at the upper margin, and to remedy the tendency to flattening of the 
nostril ; thirdly, to insert a suture on the inner and under (mucous) surface 
of the lip ; this more than anything else prevents the appearance of an un- 
sightly notch at the lower end ofthe line of union. The main sutures should 
be made to include the whole thickness of the lip except the mucous mem- 
brane ; the intermediate ones may be only superficial. 

‘Silver-wire sutures, usually about three in number, with intervening horse- 
hair stitches, will be found very successful, and are, we think, on the whole, 
the best. 

Hare-lip pins are hardly ever necessary, and should not be used if it is 
possible to avoid it. We have not used them for years. If the lip is freely 
separated from the upper jaw, there will be no tension. Weused sometimes 
to put pins in temporarily to keep the parts in apposition while the rest of the 
stitches were being inserted, and then remove them at the end of the opera- 
tion. If the pins are left in, it should be for not longer than forty-eight hours ; 
the rest of the stitches may be taken out a day or so later, according to the 
amount of irritation set up and the condition of the child. Where the power 
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of repair is feeble, the sutures should be left in longer. Some surgeons 
prefer silk or gut sutures. The first stitch, if pins are not used, should be put 
in opposite the prolabial margin ; this answers the double purpose of con- 
trolling the coronary arteries and of fixing the level of adjustment of the two 
sides. If forceps have been used for controlling the bleeding, they should be 
removed just before putting in the stitches. 

Some surgeons apply a strip of strapping over the lip after the operation, 
or use a Hainsby’s truss ; neither is necessary. We prefer to dust the wound 
over with boric powder and leave it exposed. The strapping is objectionable 
in that it tends to collect blood and mucous discharge from the nostril, and 
So to irritate the wound. It is, however, sometimes wise to put plaster on 
for forty-eight hours after removing the sutures until the union is quite firm, 
and it is a good plan to lay a narrow strip of lint over the line of union 
beneath the plaster. 

If the child has not been weaned before the operation, it should be 
allowed to suck as soon as it recovers from the chloroform ; in such case 
care must be taken to prevent injury to the mother’s breast from the wire 
sutures. In most cases, however, the child has been bottle or spoon fed. 
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Fig. 27.—Methods of Operating for Hair-lip. 


In any case the hands must be carefully secured by bandaging them to the 
chest with a flannel bandage or by some similar means, and watch kept that 
no injury is done to the lip. 

The principal methods of operating for single hare-lip are as follow: 
each case must be managed according to its special needs, no one method 
answering in all cases : | ; 

1. The edges of the fissure are simply pared by a straight incision and 
brought together. This, though answering well in some cases, is apt to leave 
a notch at the prolabial margin unless there is abundance of material to work 
with. By making the line of incision slightly curved, with the concavity 
towards the cleft, the notching may often be avoided (fig. 27 Tye 

2. The single-flap method shown in fig. 27, 2 is one of the best (Owen’s 
operation). A fitsto A. BtoB. 

The more complicated operations of Giraldés and Collis are seldom 
employed, but it is occasionally very useful to carry the incision round the 
ala of the nose in severe cases ; by this means the depth of the lip can be 
greatly increased ; this plan was, we believe, first employed by Dr. Rawdon, 
of Liverpool. Many other methods are described. 
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In double hare-lip two special difficulties have to be met, the management 
of the prelabium and of the premaxilla. The prelabium may be— 

1. Pared at its sides and free extremity so as to make a semicircular or 
tongue-shaped flap which is fitted between the upper parts of the two lateral 
_ flaps, these having been previously pared. 

2. If long enough, the prelabium may be brought down to make the 
central part of the lip, being pared only at its sides, and the lateral flaps are 
then fitted to it instead of to each other. 

3. The central flap may be removed altogether, and the two sides brought 
together throughout their whole length. 

4. The prelabium, having been dissected away from the praemaxilla, may 
be doubled upon its base and turned up to form a columna for the nose. 
The first and second of these plans are the most generally useful. 

The pramaxilla in some cases may be pushed gradually backwards by 
constant pressure with a pad before the hare-lip is operated on, or it may be 
forcibly pushed back at once ; this is open to the objection pointed out by 
F. Mason, that the wedging back of the preemaxilla may tend to keep open 
the cleft in the palate. Removal of a wedge-shaped piece from the septum 
nasi or of lateral pieces from the praemaxilla is a plan sometimes adopted. 
The method we prefer where the premaxilla cannot be covered is to shell 
out the bone, leaving the muco-periosteum to preserve the outline of the lip, 
and then bring the lip together ;! this, we think, is certainly better than 
entire removal of the pramaxilla, which produces flattening of the lip. 
Where the preemaxilla is turned upon a vertical axis so that one edge looks 
forwards, it may be forcibly rotated into position, but if the lip can be united 
over the projection the prominence will, as already pointed out, soon 
diminish. 

Any notch left at the free margin of the lip or at the nostril can usually 
be closed by a subsequent operation. Should primary union fail throughout, 
an attempt should be made at once to procure secondary adhesion by either 
putting in fresh sutures, or, if the tissues are too soft and inflamed to hold 
them, by applying strapping to bring the sides together. If the child’s 
health is good, this will probably succeed ; failure is, however, often due to 
malnutrition ; in such cases union cannot be expected to occur, and a second 
attempt should be put off until the health is improved. It is wiser not to 
operate too soon a second time; many cases that look unsatisfactory after 
operation improve much in time. Our former house surgeon and old friend 
Mr. Murray, of Liverpool, while bringing a flap across very much as in 
Owen’s method, uses a button suture to bring up the ala nasi and avoid the 
flattening of the nostril, which is sometimes difficult to obviate. 

The particular mode of operating must be selected for each individual 
case, looking especially to the size of the central portion of the lip in double 
hare-lip and to the inequality of the two sides in the single deformity. 

Cleft Palate.—The varieties of cleft palate have already been mentioned. 
The severer forms are commonly associated with double hare-lip—-indeed; it 
is said to be very rare for double hare-lip to occur without cleft palate, and 
no doubt this is true in the complete forms of hare-lip. 


1 This method was introduced by Sir W. Fergusson. 
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Here a brief account of the modes of treating the deformity can alone be 
given. 

There is no doubt that a great change of opinion has taken place with 
many surgeons as to the time and order of operations for cleft palate, and 
the tendency is to recommend operation on the palate before doing that on 
the lip. It is said to be wise to close the palate ‘between the age of two 
weeks and three months’ (Owen). 

Owen, following Brophy, has been led to think that the risk of shock has 
been exaggerated, that the greater adaptability of the tissues gives such 
advantages, and that results as regards localisation are so much better that 
the operation should generally be done within three months of birth. He, 
however, gives no statistics of results, and only describes a single case. 

Brophy’s plan is described as consisting in forcibly pressing together the 
maxille after paring the edges of the cleft, and if this is impracticable, the 
maxille are divided horizontally till the palate processes can be brought 
together. They are held in position by thick wire sutures passed through 
the base above the alveolar processes and fixed by lead plates. These wires 
are left in for three or four weeks. The edges of the cleft are, of course, 
sutured in the ordinary way. 

We have no experience of this method. Before these very early and 
severe operations are recommended further information is required as to the 
condition of the patient at the time, the result as regards union of the palate 
and especially as regards the lips and condition of the child a year or more 
later. There are various objections to this method, but it is a subject on 
which detailed information may or may not show that we have been unduly 
cautious. In our experience very few of these children are seen either of 
those who have or have not undergone operation still living after six years 
of age, and we-believe that the number who survive in any case to adoles- 
cence is very small. . 

Our colleagues Messrs. Montgomery and Ray tell us that they are 
inclined to favour operation on the palate before that on the lip, and to do it 
in the first few months of life frovided the child ts strong and healthy. \t 
seems doubtful whether Brophy’s plan greatly assists the approximation of 
the posterior part of the hard palate. 

Mr. Montgomery would operate in easy cases at six months ; in severe 
cases at from twelve to eighteen months. 

Mr. Ray would operate on cleft of the soft palate alone at six months, 
and says, ‘In any such case I think operation may be safely and successfully 
undertaken at the age of twelve months.’ 

Mr. Murray advises : : 

1. In slight cases operation at about one year; in severe cases at 
about two years old. 

2. Asa rule to operate upon the lip before the palate. 

3. His experience of Brophy’s operation is limited (January 1905) to two 
cases, incomplete on account of failure to obtain satisfactory approximation. 
He is, however, inclined to give it a further trial. 

4. He advises operation on the hard palate only if the operation is done 
during infancy, on the ground that late operation on the soft palate gives a 
more mobile structure. 
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The actual results at Pendlebury and Liverpool justify us in advising 
caution in operating in cases of cleft palate at an early age, and, as already 
stated, the question is to be considered as still sab judice. 

In earlier operations the risk both of failure of the operation and of the 
child’s life is much greater. We have operated earlier than the time we 
have advocated in slight cases, but are-not inclined to attempt closure of a 
severe case of cleft of both hard and soft palate earlier than eighteen months 
to two years at soonest. We are inclined to say that operation for cleft 
palate in cases where both hard and soft palates are involved is done quite 
soon enough if performed at the end of the second or in the third year. No 
doubt a cleft of the soft palate alone may be closed at almost any time, but 
we do not think it is wise to divide the operation into two stages. As in all 
plastic operations, care must be taken that the child is in good health. The 
other general rules to be observed are: the edges of the cleft must be freely 
pared, all tension must be carefully avoided, the muco-periosteum must be 
thoroughly loosened at the junction of the hard and soft palates in. cases of 
cleft of the velum alone, no hard food must be given till union is complete, 
and if the operation is only partially successful or fails altogether, another 
attempt should be made at the end of three months. 

Staphyloraphy, or the operation for closure of a cleft of the soft palate, 
consists in freely paring the edges of the cleft throughout, then a sufficient 
number of sutures are passed, and next the attachment of the soft palate to 
the hard is carefully loosened, and, finally, the palate muscles having been 
divided to relieve tension, the sutures are tightened up. The exact mode of 
operating that we prefer is as follows. The child is anzsthetised, a pillow 
is placed beneath the shoulders, and the head allowed to fall right back so 
that the roof of the pharynx is almost horizontal; in this position light 
enters the mouth well, and the blood and saliva collect in a pool in the 
pharynx instead of irritating the larynx. A gag is then inserted, the whole 
of the cleft carefully pared, and then from four to seven wire sutures are put 
in in the following way: a slightly curved needle in a handle is passed 
through the.edge on one side into the cleft, it is then threaded with wire and 
withdrawn, the wire is disengaged, the needle passed similarly through the 
other side and threaded with the end already passed ; this is then drawn 
through the second side by removing the needle, bringing the wire across 
the gap with the two ends projecting on the oral surface.! For the uvula we 
often use horsehair sutures. When all the sutures are passed an incision is 
made through the muco-periosteum of the hard palate down to the bone on 
each side of the front of the cleft and well away from it ; the muco-periosteum 
is then carefully detached from the bone all round the anterior extremity or 
the cleft so that the soft parts are quite free and loose. Next, holding all 
the sutures together in the left hand, the palate knife is carried backwards 
and outwards from the incision already made until the levator and tensor 
palati are freely divided and the velum is quite lax. Sometimes it is well 
to divide the palato-glossus and pharyngeus by snipping through the pillars 
of the fauces. If there is no tension, it is a good plan to make the relaxation 


‘ For knowledge of this most simple plan we are indebted to our colleague, Mr. 
Hardie. Reverdin’s needle would also do. 
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incisions after twisting up the wires. A minute or two is then given up to firm 
pressure with a sponge upon the palate, so that all bleeding may be stopped. 
Finally, the wires are twisted up: we usually begin with the middle wires, 
as they bear tension best. The ends are then cut short, the cleft inspected 
to see that the lips are accurately adjusted, and that there is no tension, and 
the gag is then removed. We often free the muco-periosteum from the bone 
before passing the sutures. 

Various modifications of the operation are of course well known, and will 
be found described in the general text-books. 

During the operation it is important to avoid the use of sponges as long 
as possible, since mopping out the pharynx much increases the amount of 
secretion poured out. 

The after treatment.—The hands must be carefully secured to avoid 
injury to the palate, and no solid food should be given for a week. Many 
surgeons give nothing by mouth at all for forty-eight hours, and feed the 
patient by enemata. Others allow milk from the first, and sops after two or 
three days ; others, again, allow soft solids from the first ; probably it is better 
to restrict the diet to milk for two or three days and then allow soup and 
sops till the end of the week ; after this the ordinary diet may be gradually 
resumed, avoiding of course any hard or irritating material. The stitches 
we usually leave to take care of themselves, and nothing more is seen of 
them ; the child probably spits them out. If, however, they are setting up 
irritation, or if after a few weeks they have not come away, they should be 
removed. Any little granulating point or small perforation left at the anterior 
extremity of the cleft will usually heal up of itself; if it does not do so, the 
application of nitrate of silver will sometimes succeed, or in other cases a 
second little operation may be required. 

Only one mode of performing the operation of Uranoplasty, or closure 
of a cleft of the hard palate, will be described here ; in our experience it is 
much more successful than the other plans, and if it fails there is less difficulty 
in a second operation than after the so-called osteoplastic method. 

Operation by muco-pertosteal Jiaps consists in paring the edges of the 
cleft throughout ; then an incision is made midway between the alveolar 
margin of the palate and the cleft for its whole length down to the bone. 
There is an advantage in making the lateral incision for raising the muco- 
periosteum quite close down to the alveolus, in that by so doing the palatine 
vessels are retained in the flap. In any case the incision must be either 
external to or internal to the line of the vessels to avoid the risk of longi- 
tudinal splitting of the arteries, which would probably cause troublesome 
bleeding. The bridge of muco-periosteum between the incision and the 
cleft is then stripped off the bone with a blunt raspatory completely into the 
cleft throughout its whole length ; this must be done most thoroughly, so 
that there is no tension upon the flaps, which, however, must not be bruised 
more than can possibly be helped. The sutures are then passed as in the 
operation upon the soft palate and twisted up. 

In case of operation upon the soft palate alone we prefer the plan ot 
paring the edges first, then passing the sutures, and then dividing the muscles 
before twisting the sutures ; while in uranoplasty the edges are first pared, 
then the flaps raised, and lastly the sutures are passed and twisted up. 
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The shape of the palate arch, already alluded to, is of importance ; the 
higher and narrower the arch the easier in most cases is the closure of the » 
cleft, since there is proportionately more tissue to draw across the gap. 

In some children the cleft is so wide, that is, the failure of growth of the 
palate processes is so marked, that it is impossible to close the opening by 
the ordinary plastic operation ; in such cases Davies-Colley’s or the flap 
method may be tried, or an obturator may be fitted to the gap. Operation 
is, however, nearly always practicable. 

In some instances the deficiency may be lessened by operation, even 
though complete closure is impossible ; a smaller obturator is then sufficient. 

Obturators are liable to increase the size of the opening by pressure 
unless carefully managed. 

The results of the operation are, in successful cases, that the power of 
swallowing is improved, the food no longer tending to pass into the nasal 
fossze, and the tendency to pharyngeal catarrh is lessened. The voice is not 
improved by the operation itself, but closure of the cleft renders it possible 
by subsequent training greatly to improve speech : and if sufficient care is 
taken it may be rendered practically perfect ; this no training can do while 
the cleft remains. 

Mr. Mason’s plan of completely dividing the soft palate backwards is 
devised to remedy the rigidity of the velum, sometimes resulting after 
operation, which interferes with speech and deglutition. 

A high-pitched roof to the mouth sometimes produces exactly the same 
effect upon speech as a cleft palate ; this has been treated by Mr. Warrington 
Haward by loosening the muco-periosteum and excising a strip ; the edges 
of the wound are then brought together so as to lower the pitch of the arch. 
Much improvement followed in his case. 

Other Malformations.—The rarer forms of congenital malformation 
of the lips require little more than mention here. 

A median fissure of the upper lip is of extreme rarity, but does occur ; 
it results from complete suppression of the lower part of the preefrontal 
process, or lack of development of the median portion. Mr. Reginald 
Smith, of Warrington, informs us that he met with such a case in the 
summer of 1898. (Vide supra, p. 177.) 

Cleft of the lower lip has occasionally been met with, as well as a 
peculiar mammillary projection on each side of the middle line. In one 
instance the cleft ran downward from the angle of the mouth. Murray is 
quoted by Mason as having seen a case where congenital sacculi existed in 
the lower lip in four members of one family. A similar case is recorded by 
Sympson in the ‘ Brit. Med. Jour.” December 9, 1882. We have also seen 
more than one of these cases. Mr. Woollcombe, of Plymouth, in recording 
two of these cases in the ‘Lancet’ (February 11, 1905), emphasises the 
association of these papillary projections with double hare-lip, and points 
out that the processes fit into the clefts in the upper lip when the mouth is 
closed, and may possibly be the result of overgrowth from lack of pressure. 

Macrostoma, or congenital enlargement of the mouth, is usually uni- 
lateral, occurs most commonly in females, and is not hereditary ; it may be 


1 For a discussion on this subject, see Mr. Bland Sutton’s admirable lectures, Lancet, 
February 18, 1888, and Tumours, Innocent and Malignant, 1893. 
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associated with branchial fistulae and supernumerary auricles, together with 
hare-lip, as in a case of our own. In Guersant’s case, figured by Mason in 
‘Surgery of the Face,’ the 
deformity was bilateral and 
clearly due to failure of union 
of the superior maxillary 
with the fronto-nasal and 
external nasal processes, i.e. 
persistence of the lachrymal 
fissure.! In the more usual 
form it is a persistence merely 
of the great buccal aperture 
from incomplete fusion of 
the superior and _ inferior 
maxillary plates, ie. of the 
maxillary process of the pte- 
rygo-palatine arch and the 


Fig. 28 —Macrostoma on the left side, with a faint 


lower part of the mandibular scar-like mark leading up towards a depression at 
5 : ; the base of a well-marked supernumerary auricle. 
arch from which Meckel’s (Mr. Southam’s case, see p. 191.) 


cartilage and the lower jaw 
arise. The condition is easily remedied by paring and uniting the edges 
of the fissure to the required extent. ~* 

Macrocheilia, or enlargement of the lips, is occasionally met with as a 
congenital condition due to lymphatic overgrowth or enlarged mucous glands 
(cf. also N&VusS). When the deformity is sufficiently serious to require treat- 
ment, a part of the lip may be removed either by taking out a wedge-shaped 
piece of the whole thickness of the lip or by splitting the lip and removing 
a part of its thickness and afterwards stitching together the edges of the 
mucous membrane. 

The more common acquired macrocheilia or ‘thick lip’ is usually due to 
a chronic lymphangitis which is frequently seen in tuberculous children. 
Repeated attacks of acute or subacute inflammation of the lymphatic vessels 
leave a permanent thickening of the lip behind—a condition analogous to 
elephantiasis. | 

Microstoma, or congenitally small mouth, is occasionally seen, and even 
complete closure—a¢resta. This is treated by enlarging the opening to the 
necessary extent, stitching together the mucous and cutaneous borders, and 
at the corners bringing a flap of mucous membrane across the angle to the 
skin. Similar operations may be performed in cases of cicatricial contraction 
after ulceration, burns, &c. 

In very rare cases the tongue is congenitally absent. 

A common deformity, though not nearly so common as it is popularly 
supposed to be, is Tongue-tie or congenital shortness of the frenum. Where 
this really exists the tip of the tongue is so tied down to the floor of the 
mouth and inner surface of the jaw that it cannot be protruded, and sucking 
is materially interfered with: slighter degrees of the deformity often exist, 
while in rare cases the tongue is so bound down to the floor of the mouth as 
to be practically immobile (anchyloglossus). Tongue-tie is easily recognised 


1 Vide also figs. in Forster's Missbildungen des Menschen. 
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by pushing up the tip with the finger in the child’s mouth ; its treatment 
consists in snipping through the edge of the franum with a pair of blunt- 
pointed scissors and then tearing the rest with the finger nail while the 
tongue is pushed upwards. The division should be made near the jaw, and 
should not be too free, or possibly the ranine vessels might be injured, or even 
it is said ‘tongue-swallowing’ occur, from loosening of the tongue muscles 
in the child’s subsequent efforts at sucking. A more probable danger is the 
occurrence of cellulitis. 

Sometimes the tongue is malformed, cleft in the middle line, or even 
trilobed,! or the muscles of one side may be deficient,? e.g. as sometimes 
in facial hemiatrophy. . 

Sublingual cysts may develop in the median line between the genio- 
hyo-glossi as a result of persistence of the lingual duct which runs from the 
foramen cecum towards the isthmus of the thyroid; the cavity of these 
cysts is lined with epithelium and contains fatty material ® (wide p. 192). 

Macroglossia is the term applied to a congenital affection of the tongue 
in which the normal lymph spaces are greatly enlarged and there is also an 
overgrowth of the connective tissue of the part ; there is, in fact, congenital 
lymphangiectasis. The result of this is great enlargement of the tongue, 
which may be kept protruded from the mouth to varying degrees, and by its 
bulk and unwieldiness interferes with sucking and breathing. We have also 
met with slighter degrees of the same condition affecting only the sublingual 
tissue and resembling ranula. Associated commonly. with macroglossia is 
hygroma or one form of ‘hydrocele of the neck. This is simply a similar 
condition of the lymphatics of the floor of the mouth and upper part of the 
neck. It appears as a soft, doughy swelling in the submaxillary region, and 
may reach a large size, occupying the greater part of the sides and front of 
the neck (vide chapters on TUMOUR GROWTH and also NA&VUS). 

In severe cases these conditions rarely admit of successful treatment, the 
children are generally marasmic and often otherwise malformed. Removal 
of part of the tongue with scissors or excision of a wedge from it with 
subsequent closure of the gap may beattempted. Galvano-puncture, electro- 
lysis, setons, and injections are all worth thinking of, and pressure and 
astringents are said to have done good in some instances. Our friend Mr. 
Howlett, of Hull, has recorded a most successful case of the treatment of 
macroglossia by electrolysis. The case was a very severe one, but repeated 
applications, twenty-six in all, completely cured it (véde ‘ Quarterly Medical 
Journal,’ October 1896). It must be remembered that hygroma sometimes 
spontaneously disappears. 

Slighter degrees of the deformity are occasionally met with in older 
patients: in them the condition has a less obvious connexion with the 
lymphatics, and appears to be sometimes mere overgrowth of the mucous 
and connective tissues. 

Ranula is the result of occlusion of a mucous duct and the formation 
of a retention cyst, rarely it is due to obstruction of a sublingual salivary duct. 
It appears as a bluish-grey translucent swelling beneath the tongue ; it 


Barling, Brit. Med. Jour. December 5, 1885. 
Cholet in Billard’s Maladies de l Enfance. 
Bland Sutton, Brit, Med. Jour. Februaty 27, 1886. 
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is soft, fluctuant, and painless, but produces deformity from pressure of the 
tongue upwards and the floor of the mouth downwards, and, if large, interferes 
with speech and deglutition. The swelling contains a clear glairy fluid like 
white of egg. Ranula may be treated by excision of a part of the cyst wall 
or by passage of a seton through it ; both methods are frequently successful, 
but sometimes fail ; if they do the greater part of the cyst wall should be 
clipped away with scissors and the surface remaining be well scraped or 
rubbed over with solid nitrate of silver. Relapse is believed to be sometimes 
due to the cyst being multilocular. Rarer forms of ranulaare said to be due 
to enlargement of a bursa beneath the mucous membrane (bursa of Fleisch- 
mann), or of the one between the genio-hyo-glossi muscles—these may con- 
tain melon-seed bodies. Ranulae connected with the submaxillary duct have 
often been described, but their existence is more than doubtful ; the duct can 
always be made out lying on the surface of the cyst. Congenital dermoid 
cysts in connection with the branchial clefts are sometimes met with in the 
floor of the mouth: they may attain a large size or remain stationary for 
years ; they contain the usual sebaceous matter, hair, &c. 

A form of cyst arising in connection with the lingual duct which runs 
from the foramen cecum towards the hyoid bone has already been men- 
tioned. It is due to persistence of the pharyngeal diverticulum from which 
the thyroid gland is developed, the thyro-glossal duct. Vide ‘Median 
Fistula of Neck,’ p. 192. The dermoid and bursal cysts are to be treated 
by excision or by free incision, with scraping and subsequent drainage ; 
in some cases the cyst requires dissecting out through an incision below 
the jaw. 

We have met with a salivary calculus in a child. 

Other Affections of the Tongue.-—Papilloma and condyloma of the 
tongue are not rarely seen, as well as navi and mucous retention cysts. 
Papillomata may be snipped off, condylomata require of course specific 
treatment, mucous cysts should be treated like ranula. 

Nezevus of the tongue is not rare (vide chapter on N&VUS) ; puncture with 
the actual cautery is usually the best treatment, but excision of part of the 
tongue may be required. 

Mason has described congenital pendulous fibro-cellular tumours of the 
tongue. 

Hypertrophy and Atrophy of the Face.—In some cases one side of 
the face is congenitally hypertrophied, and continues to grow more rapidly 
than the other side. Nothing can be done for this deformity unless, perhaps, 
ligature of the external carotid were tried. 

Congenital Atrophy, or rather arrest of development of the face, is also 
occasionally seen ; most often it is the result of either some cerebral deficiency 
or of some unilateral lesion, such, for instance, as torticollis ; it may occur as 
an acquired deformity resulting from injury. 

Congenital Atresia of the mouth has been already mentioned, but in some 
cases the obstruction is not at the lips, but at the level of the pillars of the 
fauces, and is clearly due to non-absorption of the septum marking off the 
buccal involution from the pharynx. If this rare condition is met with, 
probably free incision and dilatation would relieve the obstruction. 

Actual absence of the mouth with deficient development of the facial 
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bones, and instances of apertures below the natural position or on the cheek, 
have been met with. (Vzde Billard, of. cz¢.) 

Ballard has recorded a case of deformity of the jaws produced by thumb- 
sucking, the uo jaw being drawn forwards, and the lower depressed so 
that the face is ‘overhung.’ ! 

Branchial Fistnics-—-Small orifices large enough to permit the passage 
of a fine probe for distances varying from a quarter of an inch to two or three 
inches are sometimes met with in the neck on one side of the middle line. 
They may occur in the immediate neighbourhood of the external ear or lower 
down in the neck ; the most common position is said to be just above the 
sterno-clavicular joint. The fine channel continuous with these openings 
usually runs upwards and towards the middle line. A little watery mucous 
discharge is often secreted from glands lining the interior of the passage, and 
occasionally there is a dis- 
tinct communication with 
the pharynx. These fistule, 
which are often hereditary, 
may be single, or there may 
be two or three of them, and 
they may be symmetrical. 
Fragments of cartilage* may 
be found in their neighbour- 
hood, and it is possible that 
pharyngeal diverticula may 
result from patency of the 
internal orifice. 

The presence of these 
fistulae is due to imperfect 
obliteration of the branchial 
clefts of embryonic life. 

The most remarkable 

se instance we have seen is 

iE: 20°" nila are seen above dhe Gardai’ vo sey (Daten Mt ed ai mn 

was deficient, and the aper- 

ture below allowed ready passage to a finger into the pharynx.. The 
aperture was closed by a plastic operation. 

While the cervical branchial fistule are rare, it is quite common to see 
children in whom there is a small pendulous body, like a molluscous growth, 
upon the cheek just in front of the external ear. Sometimes there is more 
than one of these, and very often at the base of the little body is a minute 
orifice leading a short distance inwards. On three occasions we have met 
with an abscess, in connection with aural fistula. The condition closely 
resembled a local tuberculosis and was somewhat difficult to treat. We 
have most often seen these ‘supernumerary auricles,’ as they are called, 
unassociated with any other deformity ; but in one instance the child, which 
had several of these auricles, had also macrostoma, double hare-lip, and cleft 


1 Path. Soc. Trans. vol. xv. 


 Treves records a case in which a rod of cartilage existed, but no fistula (Pazh. Soc. 
November 1, 1887). We have seen a similar case. 
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palate, and a small pendulous body exactly like one of the auricles upon the 
tip of the nose. Our friend Mr. Southam has recorded a somewhat similar 
case (fig. 28), and Mr. J. H. Morgan another. Cervical ‘auricles’ are also 
met with (vdde fig. 30). 

The cervical branchial fistulee represent the clefts between the hyoid and 
thyrohyoid arches, or between the thyrohyoid and subhyoid, or again between 
the subhyoid oe and the upper boundary of the chest, while the presence of 
aural fistula occurring, as it sometimes does, in the helix or elsewhere, is due 
to persistence of one or more of the fissures between the ‘ tubercles’ of which 
the pinna is built up,’ the supernumerary auricles themselves representing 
displaced or ununited ‘tubercles.’ 

The common ‘ supernumerary auricles, which may or may not have a little 
pit at their base,’ are most frequently due to persistence of the foetal con- 


Fig. 30.—Supernumerary auricle in the neck. Fig. 31.—Supernumerary auricles in front of ear. 


dition of the tragus or of the anterior part of the helix. The little pit some- 
times seen at the base of the auricle represents the cleft between the 
prominences (vzde His in ‘Quain’s Anatomy’). The presence of these 
auricles is often associated with other malformations, and sometimes with 
mental deficiency. 
The auricles, sometimes at least, contain cartilage, and the association ot 
_enchondroma of the parotid occurring in later life with disturbance of the 
development of these parts has been pointed out by Mr. Jacobson,? though 
the pathology of parotid tumours is still doubtful. 
In rare instances an orifice is met with in the median line of the neck. 


1 Vide Mr. Bland Sutton’s Lectures, Brit. Med. Jour. February 19, 1887, and Lancet, 
February 1888, and his book on Tumours, 1893; also Sir J. Paget (Med.-Chir. Trans. 
1878), from whcese writings much of our information on the subyeces is taken. 

? Vide Guy's Reports, 
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Of this we have seen four cases, two of our own and two in the practice of 
our colleagues ; in one there was a seam in the skin closely resembling 
the scar of a tracheotomy wound, and in the centre of this, just above the 
sternum, was a small opening ; in the second case there was a discharging 
fistula over the lower part of the thyroid cartilage. These median apertures 
may be explained by failure of the branchial arches to close in the middle 
line, or possibly by a deficient closure of the ‘sinus cervicalis.’ It is, how- 
ever, most probable that such a fistula, the ‘thyro-glossal duct’ or ‘ canal 
of His, is, in the words of Dr. C. F. Marshall, who kindly sent us his paper 
on the subject, ‘a remnant of the middle thyroid rudiment of His. It is 
not difficult to imagine,’ he says, ‘ that this may gradually become dilated at 
its lower end into a sac by the secretion of mucus from the wall of the canal, 
and that this sac ultimately causes the skin to give way by its pressure 
till a sinus is formed.’ Dr. Marshall, in his interesting paper, points out 
that these fistulae are not present at birth, but appear later, a strong point 
in support of his view, which is now generally accepted.! 

H. E. Durham in the ‘Med.-Chir. Trans.’ 1894, points out that the proof 
of a fistula being derived from the thyro-glossal duct depends upon— 

A median position. 

A ciliated epithelial lining. 

Permeability through the foramen caecum. 

Paired lumina resulting from the original bifureation. 
The presence of thyroid gland follicles. 

. A connection with the thyroid gland below. 

The first two points are the most important. 

As these branchial fistulee give rise to very little inconvenience it is usually 
best to leave them alone, especially as they are intractable to treatment from 
the difficulty of thor éuphty destroying their secreting surface. The passage 
of a hot wire down them, or passing a probe in and then dissecting round it, 
or the use of the galvanic cautery, is the plan ey aos advised. In the second 
- of our median fistulz, in which there was a ‘pinching’ pain in the part, we 
with some trouble succeeded i in obliterating it for a time by several applica- 
tions of nitrate of silver fused upon a wire and passed well up the track ; 
subsequently, however, fresh secretion occurred, and even excision failed to 
cure the condition enrirely ; however, complete Seon of the whole fistula 
is the only at all certain method of cure, and this may involve a somewhat 
troublesome dissection. 

In a recent paper in ‘ Brit. Med. Jour.’ October 1, 1904, Dr. Edington, 
of Glasgow, describes cases of thyro-glossal cysts in various positions, and 
points out the very close attachment the duct has to the hyoid, a fact which 
makes complete removal by excision much more troublesome, and may 
necessitate resection of part of the bone. The cystic dilatation ef the duct 
may occur at any point between the foramen cecum of the tongue and the 
thyroid, and if suppuration occurs it may travel still lower down the neck. 

Bdineten also records a good example of a ranula associated with the 
sublingual gland or an outlying portion of it. It is possible that some of 
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1 Vide Sir J, Paget, op. cit. ; also Tillaux and others, Le Progrés Médic. February 21, 
1885; Dr. C. F. Marshall, Jour. ‘of Anat. and Phys. vol, xxvi. ‘alae St. Thomas's Hospital 
Reports, 1890, and Brit. Med. Jour. May 1890, 
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the sublingual cysts may arise in the ‘apical glands’ in the submucous 
tissue under the tip of the tongue, but we have not come across an instance. 

Edington shows that if the upper part of the thyro-glossal duct (‘ ductus 
lingualis ’) is dilated (suprahyoid cyst) the epithelium may be stratified and 
squamous, not ciliated as in cysts lower down. 

Supernumerary auricles should be simply snipped off. They consist of 
a small rod of yellow elastic cartilage covered with integument, and are 
supplied with a small artery. 

Instead of fistulae, congenital dermoid cysts may be found marking the 
sites of the various fissures &c. of the embryo (vide chapter on TUMOUR 
GROWTH). Clutton has described a case of congenital papilloma in the line 
of the branchial fissures ; and cases of primary carcinoma in the neck, pro- 
bably taking origin in relics of the branchial clefts, have been recorded. 

In some of these patients the lower jaw is imperfectly developed. 

Any part of the digestive tract may be the seat of congenital malforma- 
tion in addition to those already described. Congenital strictures! and 
pouchings? of the cesophagus and tracheal fistula? are all met with, and 
in certain cases may have some surgical importance ; they cannot, however, 
be discussed here. We have recorded a case of pouching of the cesophagus 
which was probably congenital and inherited, inasmuch as mother and son 
both apparently had it. Mr. Butlin has also recorded cases. Other mal- 
formations of the digestive tract are treated of elsewhere (Chapters VI. and 
WAIL.) 


1 Charlewood Turner mentions seven cases in Ziemssen. Vide Path. Soc. Trans. 
1885. 

? Sir Morell Mackenzie states that congenital pouching is extremely rare. 

° May be combined with cesophageal deficiency usually at the middle third of the 
gullet. ‘The fistula is a persistence of the embryonic condition (Sir M. Mackenzie). 
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- DISEASES OF THE LIVER 


IN examining the liver of an infant or young child, it must be borne in mind 
that this organ is proportionately larger in the child than in the adult ; it 
consequently occupies a greater space in the abdominal cavity, and thus to 
the inexperienced it may appear to be enlarged, when in reality it is only of 
normal size. The fact pointed out by Sahli must not be forgotten, namely, 
that the angle made by the lower ribs with the tip of the sternum is wider in 
children than adults, so that more of the liver is left uncovered in the former 
than in the latter. 

The upper limit, as determined by percussion, reaches to the fifth space 
at the right edge of the sternum, to the upper border of the sixth rib in the 
nipple line, the seventh in the axillary, and the ninth posteriorly, though the 

deep dulness reaches somewhat higher. While the edge of the right lobe 
does not in an adult extend below the costal arch in the recumbent position, 
in a child it always does. The size of the liver can be as readily estimated 
ina child as in an adult by percussion ; the lower edge can, however, be 
much more readily felt in a child than in an adult by placing the warm hand 
on the abdomen and gently pressing backwards and upwards. In most 
cases it can be easily determined if the edge is round, sharp, irregular, or 
flabby as in acute yellow atrophy. 

The liver is not often smaller than normal during childhood ; it is so only 
in the rare instances of the occurrence of acute yellow atrophy or cirrhosis, 
and even in these cases it is frequently enlarged on account of being engorged 
with blood. 

The best instance of its enlargement from mechanical causes is afforded 
by the congestion which so frequently attends heart disease, where, in conse- 
quence of regurgitation through the mitral valves, there is an obstruction to the 
onward flow of the blood. It is enlarged also in mediastino-pericarditis for 
a similar reason. There appears also often to be a temporary enlargement 
and a sluggish circulation in many cases of chronic intestinal catarrh, where 
there is said to be a functional derangement of the liver, accompanied by loss 
of appetite and pasty constipated stools deficient in bile and an excess of 
pigment and perhaps uric acid in the urine. The liver is frequently enlarged 
from the presence of excess of fat ; more rarely it is amyloid, or the seat of 
new growths or of abscess. 

The weight of the liver at birth is about 43 oz. or 4:2 per cent. of the body 
weight (Birch-Hirschfeld). Ata year old 11 oz. or 3°4 per cent. of the body 
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weight (Holt). In the adult the weight of the liver is 2°5 per cent. of the body 
weight (Frerichs). 


Jaundice 


The common form of jaundice occurring in newly-born infants has already 
been discussed ; the rarer form in which jaundice is due to lesion of the bile 
ducts may be here referred to. 

Congenital Stricture or Obliteration of the Bile Ducts.—In these 
curious cases an obliteration of the common hepatic ducts appears to take 
place, which leads to a secondary or biliary cirrhosis of the liver if the infant 
survive for afew months. The child may die from hemorrhage from the navel 
or gastro-intestinal canal during the first few days of life. Such cases, though 
not common, are by no means rare. Among the more recently recorded cases 
are those of Wickham Legg, Glaister and John Thomson ; we have seen 
several cases in which autopsies were made. : 

Symptoms.—The infant is jaundiced from birth, the yellow colour being 
intense, affecting the skin, conjunctive, mucous membrane, and urine ; the 
stools are pale and completely devoid of bile. The infant frequently suffers 
from hemorrhages, the stools then being black and the skin covered with 
ecchymoses. In one of our cases the motions were stated by the mother to 
be black immediately after birth. The liver may beenlarged. Such children 
may live for a few months ; two of our cases lived to be 4; months old. The 
following case illustrates some of these points. 


Congenital Absence of Hepatic Ducts. Biliary Cirrhosis. —John H., aged 6 weeks, was 
brought to the out-patient department on October 4, 1883, with the following history : 
Mother states he was an eight-months child, born after a tedious labour. About a week 
after birth it was noticed he was jaundiced (midwife states he was yellow when born) ; his 
urine was dark and stained the linen ; the stools were loose and pale grey in colour; he 
did not ‘ snuffle,’ and there never was any rash. On examination, when 6 weeks old, he 
was deeply jaundiced ; fairly well nourished ; the edge of the liver was felt immediately 
below the ribs. October 8.—Much the same; diarrhoea troublesome, pale white milky 
stools, October 25.—The liver is enlarged, the edge being felt nearly on a level with the 
umbilicus ; it has been increasing in size the past week or two. November 1.—Liver still 
enlarged ; stools loose, resembling milk ; still intensely jaundiced ; is becoming very thin, 
December 6.—Liver decidedly less; diarrhoea not so troublesome ; continues to waste, 
December 30.—Diarrhcea has been very troublesome ; convulsions. Death when 4 months 
old. Hehad not at any time suffered from purpura or heemorrhages. 

Post-mortem.—Body extremely emaciated and deeply jaundiced; all internal tissues 
bile-stained. Heart, muscular walls pale yellow ; kidneys ditto. Liver, 7 oz.; does not 
appear enlarged ; is of a dirty dark green colour, surface finely granular ; no adhesions or 
peri-hepatitis or matting of parts in the fissure; it has a tough feel, and creaks under the 
knife as it is cut ; the section shows a dark green colour with strands of fibrous tissue, much 
in excess of the normal state, accompanying the portal vessels ; the strands are best marked 
near the entrance of the vessels at the fissure, and the larger bile channels are more or 
less dilated and contain thick green bile. On examining the inferior surface of the liver, 
the gall bladder is seen distended with a non-biliary mucoid fluid; its duct can be traced 
downwards, though smaller than normal, to the ductus choledochus ; the latter joining the 
duodenum in the normal position is pervious and contains mucus only. No trace of a 
right or left hepatic duct can befound. The portal vein and hepatic artery are apparently 
quite normal. Microscopical examination of liver shows excess of fibrous tissue sur- 
rounding portal vessels and lobules; many small biliary ducts are seen choked with 


inspissated bile. 
02 


196 Diseases of the Liver 


- Diagnosis.—-The obstructive jaundice of the newly-born can be readily 
distinguished from functional jaundice, the only form likely to be confounded 
with it, by the stools in the former being colourless while the latter contain 
bile. 

Morbid Anatomy.—There is much emaciation, the internal organs are 
intensely bile-stained, with minute hemorrhages on their surfaces. The 
liver is mostly enlarged and of a dirty green colour ; the surface is granular, 
the granulations varying in size from a millet seed to a hemp seed: it has a 
tough feel, and on section an excess of fibrous strands is seen accompanying 
the portal vessels—this is most marked at the great fissure ; the larger 
biliary channels contain green inspissated bile. On examining the vessels 
in the transverse fissure, the vein and artery are intact, but the gall bladder 
is usually small and contains no bile, and the common and hepatic ducts are 
either shrivelled up and nearly obliterated or greatly diminished in size. 
Microscopical examination of such livers shows biliary cirrhosis. The 
etiology of these cases is obscure ; in some cases apparently the ducts are 
never formed. In one of our cases the mother had suffered from syphilis, 
but neither of the infants showed any symptoms. It is possible that a 
catarrh of the bile ducts occurring during foetal life or a blockage from 
inspissated bile might lead to a permanent obstruction and obliteration. 
The cirrhosis follows as a result. 

Prognosis.—Such cases are necessarily fatal in a few months, and hardly 
admit of any treatment. 

Obliteration or Stenosis of the Common Bile-duct occurs during 
childhood apparently as the result of an inflammatory lesion in the lower 
part of its course ; the head of the pancreas may also be involved. In one of 
our cases a girl of 5 years became jaundiced for the first time when recover- 
ing from whooping cough ; she remained jaundiced till her death seven 
months after ; death took place from haemorrhage into the bowels. At the 
post-mortem the lower portion of the common duct was found surrounded 
by fibrous tissue, and would only admit a probe of one millimetre in diameter. 
The head of the pancreas was indurated ; the gall bladder was very small 
and contained mucus only. In a second case, that of a girl 7 years of 
age, there was jaundice for three years before death. In this case oblitera- 
tion of the lower portion of the common duct had taken place and a gradual 
dilatation of the biliary tract above, which formed into an enormous bile 
containing cyst. This was tapped and drained during life ; death was the 
result of an attempted operation to connect the cyst with the duodenum.’ 

Catarrhal Jaundice.—Children of all ages are apt to suffer from a 
temporary jaundice, associated with gastro-intestinal ¢atarrh, attributable to 
a swollen condition of the mucous membrane of the duodenum and common 
bile duct. 

Symptoms.— After a few days, in which there are symptoms of dyspepsia, 
the conjunctivee and skin become yellow, the urine contains much pigment 
and the stools are pale. A few days later the liver may be felt to be en- 
larged. There are rarely the nausea, low temperature, and slow pulse so 
often seen in the catarrhal jaundice of adults. We have, however, seen one 


1 See Medical Chronicle, Oct. 1898, and also case of Treves, Practitioner, Jan. 
1899. 
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or two cases in which there were jaundice, delirium, drowsiness, and slight 
fever, in which we suspected acute yellow atrophy, yet they finally recovered 
and we were left in doubt as to their nature. Asa rule, in the course of a 
' few days or a week all the symptoms disappear. 

The diagnosis of catarrhal jaundice does not usually give rise to 
difficulty when it occurs in children. The possibility of the jaundice being 
due to acute yellow atrophy must be borne in mind, and any ecchymoses 
or brain symptoms would be very suggestive of the latter. Jaundice due to 
cirrhosis, or new growth, or syphilitic disease, could hardly be mistaken, as 
jaundice under these circumstances would not be an early symptom. It is 
possible that jaundice may be due to round worms finding their way into 
the duodenum, and entering the common duct. Catarrhal jaundice is some- 
times associated with lobar pneumonia. There is probably an infection 
both of the lungs and bile-ducts with the pneumococcus. 

Lreatment.—The treatment of catarrh of the bile ducts should be similar 
to that of gastric catarrh: the diet consisting of beef tea, bread sops, light 
puddings, and milk. Sulphate or phosphate of soda may be given with 
infusion of rhubarb two or three times a day. Carlsbad salts and Friedrichs- 
hall water are useful in keeping the bowels open. 

Biliary Calculi are at times found in the gall bladder of newly-born 
infants (J. Thomson). Two cases of obstructive jaundice from biliary calculi 
blocking the common duct have been reported (Bonisson, Portal). Older 
children sometimes suffer from, biliary colic and jaundice, and calculi have - 
been found in the stools. 

Epidemic or Infectious Jaundice.—On one or two occasions we have 
observed limited outbreaks of jaundice in children, accompanied with 
vomiting and fever. On one occasion this occurred among visitors, chiefly 
children, at a seaside resort in August. In some instances jaundice appears 
to have been a symptom in some influenza epidemics. Kissel and some 
other authors have described attacks beginning with fever, headache, 
shivering, vomiting, then jaundice supervening in a few days. The liver is 
enlarged ; the stools in some cases retained their normal colour. In some 
cases there appears to be albuminuria. But little is known about these 
attacks. 

Acute Yellow Atrophy of the Liver.—This curious and interesting 
disease appears to occur at all periods of life, infancy and childhood not 
excepted. Several Continental writers have described cases occurring in 
infants a few days old, but whether these were in reality true cases of yellow 
atrophy may be open to doubt. Undoubtedly infants who are jaundiced 
shortly after birth die in the course of a few days or weeks with symptoms 
of acute disease, but, as far as can be judged from the reports, the naked- 
eye appearances of the liver after death were not those usually found in 
acute yellow atrophy. In such obscure diseases as those named after Buhl 
and Winckel, jaundice occurs. While this disease cannot be said to be 
common at any time of life, it is perhaps rarer in childhood than in early 
adult or middle life, though it is very probable that cases are not infrequently 
overlooked, inasmuch as some of the recorded cases were not diagnosed 
during life. That they are-not rare is certain, as Dr. Hyla Greves has 
collected seventeen cases besides one observed by himself. We have seen 
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six cases, one of which occurred in a boy of 4 years, another in a girl 
3 years, and we have had the opportunity of examining the liver in a case 
of Dr. Railton’s. 

Symptoms.—The disease begins insidiously ; the first symptoms are 
chiefly those of catarrhal jaundice, loss of appetite, and constipation, the 
stools are mostly pale, but sometimes quite normal, and the urine is bile- 
stained. The patient usually remains in this condition for a week or two, 
during which time neither his friends nor medical attendant suspect the 
serious nature of the disease. The liver at this period is enlarged and in some 
cases distinctly tender ; the edge may have a'flabby feel. Then come distinct 
cerebral symptoms which may not improbably be mistaken for the onset of 
tubercular meningitis. . The child is irritable, vomits repeatedly, rambles at 
night, is perhaps very delirious or convulsed ; the pupils are generally dilated. 
There are often ecchymoses about the body at the seat of slight injuries, 
and oozing of blood from the gums and cedema of the feet and face. After 
a few days the child passes into a condition of coma; there are also 
probably muscular twitchings, spasms of several groups of muscles as the 
masseters, and perhaps local paralyses. The urine may contain leucin and 
tyrosin. In the latter stages the liver diminishes in size, but this is not 
invariably the case. The following case illustrates some of these points : 


Acute Yellow Atrophy of Liver.—Stephen T., aged 4 years. Admitted September 27, 
1882. Mother dead. No history of congenital syphilis could be obtained. Father is a 
labourer in poor circumstances. Child has been much neglected; and often had insufficient 
food. Four weeks before admission child took very little nourishment; became yellow 
and was constipated. Fourteen days ago vomiting began, and lately he had been delirious 
at night and queer in his ways. Present state. —Patient is a well-developed boy ; moderate 
jaundice; there is cedema of both eyelids, back of hands, and dorsum of both feet. He 
is frequently mumbling to himself, and does not readily understand what is said to him. 
His tongue is red at the tip and edges and is coated on dorsum; he is very thirsty, but 
almost constantly vomits his milk immediately after it istaken. Abdomen somewhat dis- 
tended ; edge of liver distinctly felt below costal arch and in epigastrium, and on per- 
cussion dulness extends upwards to the fourth space. ‘The tip of the spleen is felt below 
the tenth rib. Heart’s sound normal; no marked physical sign in chest. Urine passed 
with feeces or in bed; some separated from faeces contained bile pigment; no albumen ; 
no leucin or tyrosin under microscope. Feeces, passed a few hours after admission, were 
solid and of a dark brown colour. Pupils dilated, but act to light. Pulse, 100, weak; 
temperature, 99° F. Second day (of admission).—Vomiting continued most of day, but 
less after peptonised milk was given. Temperature, 96°4°-100'2°. Third day.—Less 
vomiting ; haemorrhage from mouth, apparently from gums; bowels acted once after 
calomel, solid brown motion; no urine passed for twenty-four hours. ‘Temperature 
96°-101 ‘2°, 97'8°-102'8°. Fourth day.—Child has” been delirious, with some muscular 
twitchings of face and neck. This morning, left facial paralysis noticed not affecting the 
eye; it is well marked when child cries, but not complete ; no paralysis elsewhere; pupils 
dilated and sluggish; child only semi-conscious ; several loose stools passed after calomel, 
the first light yellow, later pale grey colour; no urine obtained; edge of liver very dis- 
tinctly felt below costal arch. Pulse, 100, weak; temperature, 102°8°, 104°, 102°6°, ro1°. 
Fifth day.—Much worse; is quite unconscious ; head and eyes turned to right; all limbs 
extended and rigid; spasms of jaws causing constant grinding of teeth; breathing 
stertorous; no optic neuritis, but veins are full and somewhat tortuous. Pulse, 130, weak ; 
temperature, tor‘2°-100.° Died in afternoon. ; 

Post-mortem (twenty-two hours after death).—Body well nourished ; skin very yellow ; 
much hypostatic congestion of dependent parts of the back and arms and legs; ‘ coffee- 
ground’ material oozing from mouth; no rigor mortis; slight oedema; a bruise about 
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size of a penny is visible on the sub-clavicular region, left side. Chest: no fluid, old 
adhesions left side; 77ght Zung on section showing numerous small heemorrhages into sub- 
stance of lung; both lobes are gorged. Left lung: there is a solid portion in upper 
lobe, reaching anterior surface and corresponding in a position with above-mentioned 
bruise, involving the whole thickness of the lobe, but not the inner or outer edges. On 
section this solid portion consists of red hepatisation with a blood clot in centre and at 
circumference ; lower lobe gorged and containing small haemorrhages, Bronchi contain 
blood and mucus. Heart, 2402. ; left side contracted, containing a few strings of yellow 
fibrin ; walls of heart pale yellow and fatty ; no endocarditis ; heemorrhages into sheath of 
aorta. Abdomen: on opening, a few ounces of bile-stained fluid escaped. Much injection 
of small vessels of mesentery in the neighbourhood of the liver ; one heemorrhage, size 
of walnut, in mesentery of descending colon. Stomach contained coffee grounds ; 
duodenum also darkish contents; rest of small and large zz¢estines contained pale yellow 
semi-fluid contents. Spleen, 3 0z. firm; somewhat enlarged but normal. K7dneys, 
4% 0z. : cortex pale yellow, and has a glistening appearance from presence of fat; pyramids 
congested. Brain. nothing abnormal at base, but convolutions on upper surface are 
decidedly flattened ; the ventricles are distended with turbid fluid, and the parts around, 
especially the white portions, are softened and easily wash away under a stream of water ; 
no lesion of pons or softening noted elsewhere; no hemorrhage. Liver, 124 oz. : it is 
very limp, and capsule wrinkles on doubling up. Right lobe: upper and lower surfaces 
are irregular from presence of some portions which are more elevated than others ; the 
more elevated portions are greenish yellow, and the others red. On section, bright 
orange-yellow and red portions are seen, the lobules are not readily seen in the yellow 
parts, which are soft. In the red, which are firmer, the lobes can be distinguished, the 
centres being bright red and the circumference pale. The left lobe contains more of the 
red parts and the right more yellow. Microscopical examination—Red portions, the 
intralobular veins are normal, the walls of the interlobular veins contain numerous 
leucocytes, and the surrounding connective tissue is also infiltrated ; the lobules contain 
no hepatic cells, but hyperplastic stroma, leucocytes, many red corpuscles. The biliary 
capillaries are very prominent objects, and seem to contain epithelium with nuclei under- 
going subdivision. Yellow portion—The lobules are large; central vein normal : hepatic 
cells swollen; nuclei obscured ; fine granular contents and bile pigment. The walls of 
interlobular veins infiltrated with leucocytes. Biliary capillaries stuffed with epithelium. 


Diagnosts.—Malignant jaundice in an early stage cannot be distinguished 
from catarrhal jaundice; it is only when cerebral symptoms appear, and 
there are dilated pupils, ecchymoses, or constant vomiting, that the suspicion 
is raised that there is something more than simple jaundice. At this time 
the case is liable to be mistaken for meningitis, though the presence of 
the jaundice and cerebral symptoms should indicate the true nature of the dis- 
ease. It may possibly be confounded with pyzemia, phosphorus poisoning, 
or pneumonia with jaundice, but in all these the jaundice would as a rule 
follow and not precede the other symptoms. 

Morbid Anatomy.—Organs bile-stained ; hemorrhages in various organs, 
Liver small, limp in texture, mostly bile stained, some portions being greenish 
yellow, others orange-red, often bulging in some parts from shrinking in 
others. On section, there are usually areas of red or yellow colour in which 
the lobules are indistinct or entirely indistinguishable. 

Treatment.—Unfortunately but little can be said under this head, as 
such cases have been invariably fatal. 


Cirrhosis of the Liver 


Cirrhosis of the liver is not a common disease during early life, being 
much rarer than among adults. Toedten met with it thirteen times out of 
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880 fost-mortems made during seven years at the Children’s Hospital 
at Munich. Of the various causes of cirrhosis alcoholism necessarily takes 
the first place. Cases of alcoholic cirrhosis have been reported by various 
authors, Frerichs, Bamberger, Toedten, Howard, and others. Sir S. Wilks 
has recorded the case of a girl, aged 8 years, ne had taken daily for some 
time half a pint of gin. Syphilis is by far the commonest cause of an 
interstitial hepatitis occurring in early life, more especially during infancy, the 
liver being enlarged and the infant jaundiced, but it is doubtful if syphilis 
gives risé to the typical hobnail, cirrhotic liver. Gummata of the liver may 
make their appearance about puber ty, and cicatrisations are formed which 
may involve the portal vein and give rise to ascites (see p. 202). There is 
little evidence to point to the interstitial hepatitis of infancy passing on into 
the typical hobnail liver seen occasionally in older children. Possibly the 
slighter forms of it which are not fatal do so. Tuberculosis, especially of 
the peritoneum and abdominal organs, occasionally gives rise to a peri- 
hepatitis and also cirrhosis of the liver. It must be said, however, in a 
goodly number of cases of cirrhosis of the liver during childhood, there is 
no history of alcoholism or syphilis, nor any evidence of Giherculess Such 
cases have been reported by Mitchell Clarke, W. Edwards, and others. 
In some of these cases the symptoms of ceehact have been preceded by 
attacks of one of the fevers, as enteric, scarlet fever, whooping cough, and 
it has been suggested that there is more than a casual connection between 
the two. However, considering the great frequency of these fevers and the 
rarity of cirrhosis, great caution is required 1 in drawing any conclusions. In 
a certain number of cases perihepatitis is found without marked cirrhosis, as 
in chronic peritonitis, pleurisy, pericarditis and mediastinitis. Sympioms 
and course.—The symptoms are mostly those found in the adult. Dyspepsia, 
slight jaundice, epistaxis, anzemia and marked enlargement of the spleen, and 
later ascites. Often the evening temperature is raised a degr ee or two. 
The course is usually chronic ; the ascitic fluid forming again and again 
after being tapped ; death being preceded by coma. The commonest cause 
of ascites during early life is tubercular peritonitis ; the next commonest 
cause, apart from cardiac and renal disease, is mediastinitis. Ascites with 
enlarged spleen is usually due to cirrhosis, and would mostly distinguish an 
ascites due to cirrhosis from chronic tubercular peritonitis or mediastinitis. 
We have seen several cases in which the diagnosis of ‘enlarged spleen’ 
was made and which eventually turned out to be cirrhosis of the liver. 

Morbid Anatomy.—The liver may be found either enlarged or atrophied, 
but usually the former. The surface is hobnailed, and the liver creaks on 
section. In syphilitic livers there may be gummata, cicatricial depressions 
and bands of fibrous tissue running irregularly through the liver substance. 

Treatment.—The treatment of portal obstruction, the result of a cirrhotic 
liver, is only palliative, for there is but little reason to hope that even in syphi- 
litic disease there is much chance of modifying in any way the fibrous tissue 
which is strangulating the portal channels in the liver. Relief must be sought 
by unloading the portal system by purgatives and diuretics and by removing 
the ascitic fluid by tapping ; the latter is best performed by means of Southey’s 
trochars. In syphilitic cases the local inunction of mercurial ointment and 
other specific treatment should be tried. 


Cerrhosis of the Liver—Syphilitic Interstitial Hepatitis 201 


The following case of cirrhosis of the liver illustrates the above remarks : 


Cirrhosis of Liver.—Bertha S., aged ro years, was admitted to the Children’s Hospital, 
Manchester, November 5, 1894. It was stated that the patient had had measles, whoop- 
ing cough, enteric and scarlet fever; the latter when eight years of age, followed by 
nephritis and dropsy. Thechild’s mother i is addicted to alcohol, and has been in a ‘ Retreat’ 
the child herself has never had alcohol given her. Her present illness began with jaundice 
about fourteen months ago, then the abdomen began to swell. fvesent state.—She is a 
fairly nourished girl, with slight jaundice, no ascites oranasarca. Gums swollenand spongy, 
and bleed easily. ‘The edge of the liver cannot be felt, the spleen is much enlarged, the 
inner border can be felt reaching forward, nearly to the umbilicus and down to the iliac 
crest. No abdominal tenderness. Examination of the blood shows 4,230,000 red cor- 
puscles per cub. cent., normal in size and shape, No excess of leucocytes. Haemo- 
globin, 49 per cent. No albumen in the urine. Other organs healthy. Later in the 
month it became evident there was ascites. There was also some smart epistaxis on one 
occasion. ‘The ascites became more marked, and on December 4 she was tapped with a 
Southey’s cannula and some nine pints withdrawn. After the tapping the spleen was felt 
as before, but the edge of the liver was not felt. She was tapped three times in December, 
thirty pints being withdrawn in all. In January, thirty-six pints were withdrawn. In 
February, twenty-eight pints. She died on March 23, having been comatose for several 
days. Throughout her illness, the evening temperature rose to 100° F., but was normal 
in the morning. No albumen was ever found, nor was thereany general cedema. At the 
post-mortem there was no perihepatitis; the liver was small, weighing 154 0z. Both 
surfaces were irregular, showing small hobnail projections. On section the substance 
was tough, and bands of fibrous tissue were seen running through the section. The spleen 
was enormously enlarged and solid. Weight 133 0z. There were one or two small granu- 
lations on the mitral valve. 


Syphilitic Interstitial Hepatitis.—The liver is frequently found en- 
larged in infants suffering from hereditary syphilis, more especially during the 
exanthematous stage, or it may be enlarged in newly-born syphilitic infants. 
Hochsinger noted enlargement of the liver in 46 out of 148 cases, of which 
30 got well and 16 died. In the most marked cases, especially if the infant 
is poorly nourished, the outline of the enlarged liver may be seen, as well as 
the edge distinctly felt. The edge is smooth and the liver feels hard. 
The spleen is also enlarged. Ascites hardly ever occurs and jaundice is 
rare, though a slight yellowish tint of the conjunctiva is sometimes present. 
The liver at the Zost-mortem in typical instances is found enlarged, of a 
tawny or yellowish colour, with smooth surface and a tough and elastic feel. 
On section the same tawny colour is seen, the acini are indistinct or 
cannot be distinguished ; there may be numerous whitish points seen, the 
so-called miliary gummata. Microscopically there is a diffuse infiltration 
of small cells in the connective tissue between the lobules and surrounding 
the portal system, and also thickening of the arteries. The small gummata 
consist of small round cells, connected with the smaller branches of the 
portal vein or biliary capillaries (Birch-Hirschfeld). Embryonic tissue and 
excessive amount of connective tissue are usually seen in a later stage. 

In less advanced cases there may be no marked enlargement of the 
liver, or no very characteristic appearances to the naked eye, but micro- 
scopically commencing interstitial hepatitis may be found. 

The following case may be taken as a typical illustration : 


E. B., ro weeks old, was admitted to hospital January 1899. An older brother 
suffers from syphilitic brain disease (general paralysis and dementia). The infant was 
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born healthy, but recently it had suffered from coryza, rash, and enlarged abdomen. On 
admission he was well nourished, there were marked coryza, somewhat hoarse cry, coppery 
scaly rash round mouth, remains of an erythema about buttocks, abdomen distended and 
tympanitic, the veins on surface enlarged, edge of liver felt reaching nearly to umbilicus, 
spleen much enlarged. ‘The infant died shortly after admission, being slightly jaundiced 
before death. Post-mortem.—Brain healthy, Jungs slight hypostatic pneumonia with some 
minute heemorrhages, Zear¢# normal, abdomen contains about an ounce of yellow cloudy 
fluid, a few flakes of lymph in fissure of liver and on intestines. Lzver enlarged, 123 oz., 
yellow tawny colour, surface smooth, firm, tough, and elastic in consistence. Cuts with a 
creaking noise; on the cut surface, which is of a dirty yellow colour, in places the lobules 
are indistinguishable ; in other places, where the colour is more reddish, their outline is 
faintly visible. A few whitish pin-head points seen in parts. No strands: of connective 
tissue visible, no large gummata, Sf/een, 24 oz., enlarged, firm, purple-red, flakes of 
lymph on surface. Microscopically there was infiltration of small cells surrounding the 
portal capillaries and between the acini of the liver. 


In older children gummata and cicatrices are found at times on the 
surface of the liver; with this there may be more or less cirrhosis, giving 
rise to portal obstruction and ascites. In one of our cases there were I5 
or 16 gummata visible on the surface of a syphilitic liver, the size of small 
nuts. Others were seen on section. There were also local cicatrices. The 


patient was a girl Io years of age. See ‘Reports of the Society for the 
Study of Disease in Children,’ vol. iii. p. 26, 1903. 


Fatty Liver 


The liver becomes enlarged from being infiltrated with fat in several 
different diseases during infancy and early childhood. It is common to find 
children who are fat, pale, and rickety, with large livers, the edge of the 
right lobe reaching nearly into the iliac fossa and the left to the umbilicus. 
If an opportunity occurs for a Post-mortem examination, such livers are found 
to be pale and greasy, the lobules being indistinct, and the cells are seen 
microscopically to be loaded with fat. Such children are usually anzemic, 
having large distended abdomens, coated tongues, pasty stools, and suffer from 
chronic indigestion. Under a careful dietary, small doses of mercurials and 
salines, such as Carlsbad or Rubinat water, improvement gradually takes 
place and the liver diminishes in size. 


Tuberculosis of the Liver 


Although it is exceedingly common to find tubercles in the liver in children 
dying of general tuberculosis, it is exceedingly rare for these tubercles to have 
given any indication of their presence during life. Tuberculous disease of the 
liver generally takes the form either of grey miliary tubercles scattered through 
the organ and on the surface, or of cheesy nodules, rarely larger than peas or 
at the most small marbles, which appear to have a special preference for the 
neighbourhood of the bile ducts. These caseous masses may be found bile- 
stained on section, and small cysts formed of dilated bile ducts filled with 
inspissated bile may be found which have been caused by compression of the 
ducts. Jaundice is rarely produced unless there are enlarged caseous glands 
in the transverse fissure compressing the common duct, 
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Actinomycosis of the Liver 


Chronic suppuration, due to the ‘ray’ fungus, occurs at times in the 
liver, and is practically always fatal. The following case was believed to 
be tuberculous at the time, though no tuberculous lesions were found on 
microscopical examination. More recent examination of the sections show 
inflammatory changes and the presence of the ray fungus. 


Flepatic Abscess.—Boy, aged 14 years, father and mother dead; never been out of 
England ; admitted December 21, 1880; recently had pain in right side and cough; 
an anzemic boy; yellowish conjunctiva; pain and tenderness about hepatic region ; 
dulness in right nipple line to fifth rib, and two inches below ribs, Temperature, 
99°-102°. January 13.—Slight albumen in urine; spleen is larger, is tender to the 
touch and on percussion; fine rales at base of right lung. Temperature, 95°-103°. 
20th. —Liver excessively tender, hepatic region bulging; left lobe halfway to umbilicus; 
dulness at base of right lung to angle of scapula; explored left lobe of liver with syringe, 
only obtained blood; albumen in urine; is wasted. 21st.—Fluctuation felt in liver ; 
aspiration—this time obtained an ounce or two of thick pus. 26th.—Fluctuation de- 
cidedly felt ; opened antiseptically, 8 oz. of thick glairy pus, mixed with blood and bile ; 
tube inserted, followed during evening by large discharge of pus. 28th.—Has been very 
weak, vomiting ; left leg very cedematous for a day or two, now dark blue as if becoming 
gangrenous ; sudden death. 

Post-mortem.—Body emaciated ; pus swelling up from fistulous opening ; left lez much 
swollen ; some fluid in pericardium, Heart normal. Right lung adherent to diaphragm 
by lymph and fibrous tissue ; no pneumonia; the diaphragm abnormally raised by the 
enlarged liver below, and is adherent to it by recent lymph ; the liver has been punctured 
in the left lobe near its junction with the right on its upper and anterior surface. The 
fistulous opening enters a very irregular cavity containing pus; this cavity contains semi- 
solid cheesy material and irregular fibrous trabeculze, which give it a worm-eaten appear- 
ance ; posteriorly in the right lobe is a cheesy mass, size of an orange, beginning to 
become worm-eaten, and containing a little pus; a few other irregular cavities joining 
together: no lardaceous change. Spleen enlarged, lardaceous. Intestines matted 
together by old adhesions, the mesentery containing cretaceons masses (vld peritonitis 
from suppurating glands); contains cicatrices of old (tubercular) ulcers ; no recent ulcera- 
tion. Mesenteric glands in places cretaceous. Left external iliac vein, amte-mortem 
clot ; kidneys congested, not lardaceous; lungs, old scars at apices; pulmonary artery 
contains ante-mortem clot ; embolism. 


Hepatic Abscess 


Children occasionally suffer from multiple abscesses, the result of the 
absorption of some septic material from the region of the portal vein, or from 
some abscess in the immediate neighbourhood. Thus in one case under our 
care multiple abscesses in the liver were evidently secondary to an ulcer in 
the caecal appendix caused bya pin which had been swallowed. In a second 
case there was a large hepatic abscess communicating through the diaphragm 
with an empyema in the right pleural cavity ; and in a case of Dr. Hutton’s 
hepatic abscesses were due to the contiguity of the liver with suppurating 
retro-peritoneal glands. In some cases which have been recorded abscesses 
in the liver were secondary to typhoid ulcers, and in others to the irritation 
of worms which had penetrated into the bile ducts. The symptoms consist 
in enlargement of the liver, extreme tenderness, and intermittent fever. The 
prognosis is bad. If pus is found, it should be evacuated antiseptically. 
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Hydatids 


Hydatid cysts in the liver are not uncommon during later childhood, but 
are decidedly rare before five or six years of age. If the cyst is of any size 
and situated in either lobe so as to come in contact with the abdominal wall, 
it will form a smooth rounded swelling continuous with the liver, neither 
painful nor tender, elastic to the touch, or actually fluctuating. Diagnosis 
under such circumstances is easy, especially if the tumour is tapped or 
aspirated, the fluid withdrawn being of low specific gravity, non-albuminous, 
and containing some of the scolices or pieces of cyst wall. If the cyst 
occupy the posterior part of the right lobe, it may push the diaphragm up- 
wards and discharge into the lung or pleural cavity ; occasionally the cyst 
suppurates—in this case there are hectic fever, pain, and the symptoms of 
an abscess. 

Treatment.—Aspiration of the contents of the cyst may be sufficient ; 
the latter collapses and the hydatid may be destroyed. The operation may 
have to be repeated, as the cyst may fill up with serum. If suppuration 
occurs incision is required, and in all cases it 1s safer and better to open the 
abdomen, secure the cyst to the abdominal wall, and drain the cavity with- 
out any previous aspiration, even if suppuration has not taken place. 

In a case under our care, a girl of 12 years who had a large hydatid of 
the liver, the cyst was aspirated and the girl left the hospital apparently 
cured ; eighteen months after she was readmitted. suffering from what 
appeared to be an empyema of the right side. It proved to be a suppurat- 
ing hydatid cyst of the lung ; this was drained, and she finally made a good 
recovery. 


Tumours of the Liver 


New growths originating in the liver during childhood are among the 
greatest rarities, though cases of carcinoma, sarcoma, adenoma, and caver- 
nous tumours have been described. An interesting case of lymphadenoma 
of the liver, the only one which we have met with, was admitted to the 
Children’s Hospital, under Dr. Humphreys (now of Torquay), in 1878. 


A boy aged 14 years suffered, for a month before coming under notice, with pain in 
the right hypochondriac region and wasting; he noticed a swelling in the same region 
about two weeks before admission. When first admitted he was pale and sallow, but not 
jaundiced, the liver was enlarged, the edge reaching nearly to the umbilicus ; there was a 
large bossy swelling situated between the right costal arch and the umbilicus; the super- 

‘ ficial abdominal veins were enlarged and tortuous. Aspiration of the tumour yielded 
nothing but blood. He wasted, there was a hectic temperature (98°-102°), and the 
peritoneum and right pleura became distended with fluid. He died seven weeks after 

- admission, having had symptoms for three months. At the fost-mortem the abdominal 
cavity contained much fluid, the right lobe of the liver was much enlarged and contained 
a hemispherical mass, which on section had the appearance and consistence of brain 
tissue; there were some haemorrhages into its substance, and fibrous bands passed through 
it. It was surrounded by a broad zone of compressed liver tissue. There was a mass of 
enlarged glands at the fissure. The right pleura was full of fluid. Microscopically the 
new growth resembled the structure of lymphatic glands. In this case it was not easy to 
decide where the growth commenced, but, as in the analogous case of lymphadenomata 
of the kidney, there is a strong probability that it began in the lymph glands of the fissure 
and grew into and compressed the liver substance. 


CHAPTER. XI 


INFANTILE SCURVY 


INFANTILE SCURVY is characterised by tenderness ot the bones, hemor- 
rhagic stomatitis, blood effusions, purpura, and a as) to Bleed from 
various organs. 

Dr. W. B. Cheadle was the first to point out that this condition was due 
to scurvy, and to show the curative effects of orange juice and fresh food; 
and Dr. T. Barlow has added largely to our knowledge of the subject by is 
clinical observations and Post-mortem examinations. 

Infants of under six months rarely suffer from scurvy even though fed on 
improper food, and children of over two years of age are not often affected, 
probably because it is rare for them to be fed exclusively on a diet from 
which fresh food is excluded. The commonest time of life is between the 
ages of six months and two years, especially from the eighth to the tenth 
month. G. Carpenter has reported a case of scurvy in a boy of 53 years, 
who had been on a diet deficient in vegetables. 

The cause of infantile scurvy is undoubtedly improper feeding, though 
other causes may be contributory. An infant has suffered from dyspepsia 
during the earlier months of its life; it has been unable to digest diluted 
fresh milk; one of the dried milk foods or condensed milk has been substi- 
tuted, whereupon the dyspepsia has improved, the infant has apparently 
flourished, until it was seven or eight months old; then it has begun to 
suffer with pain and tenderness in its legs, or has shown other signs of 
commencing scurvy. While perhaps in this country at least tinned or pre- 
served foods of the dried or condensed sort are responsible for more infantile 
scurvy than any other foods, yet these foods are not alone in producing 
these symptoms. The continuous use of peptonised or pancreatised foods, 
whether made with preserved or fresh milk, will undoubtedly produce scurvy ; 
and so also will malted starch or starchy foods though made up with fresh 
milk. The tendency in the use of these foods is to give too much of the 
food and too little fresh milk. Milk foods sold in bottles, known as ‘human- 
ised, and which have been over-heated in order to make them keep, are also 
responsible for a large number of cases of infantile scurvy. Scurvy mostly 
of a mild type is seen also in infants fed on freshly sterilised milk, milk and 
barley water, and also on raw milk, though this isnot common. Mild scurvy 
may also be seen at times in infants taking their mothers’ milk. It is not 
uncommon to find, among the poorer classes of a city, infants of ten 
to fourteen months being nursed exclusively on their mothers’ milk, and 
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very anzemic, with a zone of congestion around those teeth which have been 
cut, and an ill-defined tenderness about their limbs. Such cases improve at 
once when given fresh cow’s milk and orange juice. 

In a considerable proportion of cases the infants whe suffer from scurvy 
have been difficult to feed, and have suffered from various forms of dyspepsia, 
vomiting, diarrhoea, pain and discomfort in the bowels. In some there.is 4 
history of bronchitis which in many cases seems to affect the digestion. In 
a minority of cases—at least this has been our experience—the infants who 
develop scurvy have been tolerably well according to their friends’ account, 
but an examination is very likely to show that they are anemic, and they 
very often show signs of rickets. 

While it is certain that some dietetic error is the chief factor in producing 
scurvy, there is much about its etiology which is not perfectly plain. It is 
certain that the worst forms will be found to have had either preserved milk 
or peptonised food, and moreover they improve at once if given orange juice 
or fresh milk in sufficient quantities. But, on the other hand, it is certain that 
in some instances infants of eight or nine months old who have been taking 
30 to 40 oz. of milk a day have suffered from scurvy ; and we have known infants 
of the same age given dried milk food for months without developing scurvy, 
though they have suffered from rickets. Several times we have seen the 
early symptoms of scurvy arise in infants in hospital who were wasted and 
feeble, and were taking a weaker food (on account of their weakly digestions) 
than a healthy infant of the same age would have been doing, and this in 
spite of the diet including beef tea made with vegetables. In another case, 
that of a wasted infant of 9 months taking a mixture of cream diluted with 
milk-sugar water, the limbs became tender and the gums red, but it improved 
at once when whey was used to dilute the cream, the amount of cream 
continuing the same. 


Scurvy.—Jim C., 1 year old, admitted to hospital January 13, weight to lb. 4 0z., had 
suffered much from diarrhoea and vomiting, was wasted and his subcutaneous tissues were 
cedematous; he was given a peptonised cream mixture. January 26 he was given 12 oz. 
of cream mixture made freshly and pasteurised, containing fat 3°75 per cent., proteids 
I'75 per cent., and sugar 6 per cent. ; also 12 oz. of beef tea made with vegetables. 
February 2 he had some slight broncho-pneumonia, temperature 98°-103° F. for a few 
days. February g it was noted the gums were haemorrhagic around some teeth that were 
being cut. He was given three teaspoonfuls of orange juice daily, his food remaining 
the same; in four or five days his gums were healthy ; his temperature was intermittent 
for some days after. 

In another case, an infant of 9 months, weighing 9 lb. 6 oz. when admitted, was 
given 25 oz. of cream mixture and beef tea with some potato added; the gums became 
heemorrhagic, and the right femur tender and swollen. ‘The haemorrhage disappeared in a 
week after orange juice was given and without change of diet. 


It would certainly seem that in the majority of cases, at least, infantile 
scurvy is caused by an insufficient amount or absence of an element which 
is lacking in preserved foods and present in fresh milk and also in orange 
juice ; that pease ay, this element is present in insufficient quantities 
in fresh cow’s milk or in human milk; that absence of fresh air, life in 
stuffy bedrooms, depressing diseases as bronchitis and diarrhoea; are 
contributory causes. 
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It is interesting to note that so acute and experienced an observer as 
Dr. Nansen looks upon adult scurvy as a disease not due to the absence of 
a certain element in the food, but rather to the presence of ptomaines in 
badly preserved milk, salt beef, or other preserved foods.- He believes that 
if the preserved foods taken on a voyage are most carefully sterilised, so 
that they keep well, if regular exercise and plenty of fresh air are taken 
by the crew, and no intemperance indulged in, there will be no scurvy, 
and orange and lime juice are unnecessary. The Symptoms of scurvy are 
undoubtedly very suggestive of ptomaine poisoning, but further light is 
needed. 

Infantile scurvy is undoubtedly most common among the infants of the 
comfortably circumstanced classes, who are able to afford proprietary foods, 
but it is by no means uncommon among the infants who attend the out- 
patient department of the Manchester Children’s Hospital ; these are among 
the poorest in the city, and are fed largely on boiled bread, supplemented 
perhaps by breast milk. Sweetened condensed milk is also a favourite food 
among the working-class population. 

Symptoms.—One of the earliest and most characteristic symptoms is 
pain, tenderness, and immobility in one of the lower limbs. With this 
there is usually some hemorrhagic swelling round a tooth which has 
recently been cut or which is about to be cut. The pain and tenderness in 
one of the lower limbs may be difficult to localise if only slight, but the 
infant draws up its leg and cries when it is washed or disturbed, as in taking 
it up and carrying it about. It is perhaps thought to have rheumatism, or 
early disease of the hip is suspected. If the child has been walking or 
crawling, it will probably refuse to put its foot to the ground. When the 
disease is more marked the infant cries or screams as if in acute pain when 
the limb is handled, and indeed cries if it sees anyone coming near its cot 
with the intention of disturbing it. The hip, as we have said, may be drawn 
up and held rigidly, or it may hang down or lie motionless like a limb which 
is paralysed. In some cases it has happened that a diagnosis of infantile 
paralysis has been made. Whenever the above symptoms are observed in 
an infant of eight or nine months or more, scurvy should bé suspected and 
the gums carefully examined. Appropriate dietetic treatment should at once 
be commenced. 

In more marked cases there will be a more or less distinct swelling in 
connection with some bone, usually the femur or tibia, or one or both legs 
may be swollen with the skin tense and shiny. Swellings may be noted in 
connection with the bones of the upper extremity, more especially the 
humerus, or the ileum, scapula, or skull. Sometimes ossification of the 
periosteum surrounding a hemorrhage will take place and form a swelling 
which may remain for many months. There is usually marked weakness of 
the muscles of the back, so that the infant no longer attempts to sit up or 
hold up its head, but lies helpless in its cot and resents with cries any attempt 
to examine it. It is good enough if not disturbed, but cannot bear to 
be interfered with in any way. Various hemorrhages are apt to take place, 
the commonest being from the kidneys. The urine discolours the napkins 
of a reddish-brown colour, or a deposit of a red-coloured sediment is noted 
in the chamber vessel, and if the urine is collected and examined the 


208 Infantile Scurvy 


reactions for albumen and blood will be found. Occasionally there is albu- 
men and no blood. The urine is not smoky or dark as in nephritis. In 
some cases the hematuria and stomatitis are the only symptoms present, or 
they may be the earliest symptoms. In one case coming under our notice, 
a stone in the bladder had been suspected and the infant sounded for stone. 
In several cases we have seen fever and semipurulent urine subside at once 
on an anti-scorbutic diet. There may be oozing of blood from various organs, 
from the bowels, from the nasal mucous membranes, from fissures in the 
anus or cracks in the lips. An orbital hamorrhage is not uncommon, espe- 
cially if the infant has a bad cough at the time and strains itself. ‘When 
this happens the eye is pressed forwards ; the eyelid is often cedematous, 
giving the infant a peculiar appearance. In bad cases purple discolorations 
of the skin from subcutaneous bleeding are common, bruise marks being 
present round the eyes and in various places about the trunk and limbs. A 
hemorrhagic condition may be noted beneath the finger nails near their 
roots. The gums may be much swollen, may bleed easily and be very foul. 
Separation of an epiphysis and fractures of the shaft of one of the bones 
take place in some cases. The former is the more common, especially 
separation of the lower end of the femur. We have only seen one case of 
fracture of a shaft, and verified it by Aost-mortem examination. This was 
the case of a child of fourteen months old, illegitimate and badly cared 
for ; it had been put out to nurse, and fed on bread and milk, though it was a 
question how much milk she had really had. Both humeri were fractured 
near the junction of the upper two thirds with the lower third. The child 
was very aneemic and rickety, and there was a blood swelling over the femur. 
At the Jost-mortem it was found that the fractures were oblique and had 
evidently been done some time before death, presumably by holding the 
child by its arms and shaking it for etrine The periosteum had been 
stripped off by the effused blood. The bones were markedly rickety. Chronic 
diarrhcea, often of the dysenteric type with blood and mucus, is in some cases 
the result of a long continuance of dried foods. We have seen several such 
begin to recover at once when the diet was changed. In one case coming 
under our notice, the infant was comatose, but recovered when fresh milk and 
orange juice was given. 

In the majority of cases, when the disease is well marked the infant is 
anzmic and shows signs of rickety bones. The tip of the sternum and 
sides of the chest wall are drawn in during inspiration, the ribs are beaded 
and the epiphyses of the long bones enlarged. Not infrequently there may 
be marked signs of rickets in an infant with anemia, and slight tenderness 
of bones. In some cases of scurvy the temperature is raised a degree or 
two, presumably as the result of some periosteal inflamniation near the seat 
of the blood swellings. 

The prognosis is good if treatment is commenced before the infant has 
‘become too feeble and exhausted. In fatal cases death has sometimes 
supervened suddenly from cardiac failure or a heemorrhage on the surface of 
the brain: _ 

Scurvy is apt to run a chronic course in the absence of treatment 
directed to the cause, whereas it usually is quickly cured if the diet is SSIS 
by giving it fresh ace in some form. 
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The following case illustrates some of the above remarks : 


Scurvy.—The patient was an infant (a girl) aged 7 months, of middle-class parents 
(patient of Dr. Alfred Brown). We were given the following history : Healthy born, mother 
unable to nurse it; it was consequently given Allen and Hanbury’s No. 1 food, which con- 
sists of desiccated milk; at three months of age it was given their No. 2 food, which con- 
sists of desiccated milk and maltose; at five months of age it was given the No. 3 food, 
which consists of a malted food, to be made up with fresh milk instead of with water, as 
are the No. 1 and No. 2; but the mother thinking that fresh milk would not suit, made 
up the No. 3 food with No. 2 food. ‘Thus the infant had had for seven months no fresh 
food at all, but dried milk and maltose made into an emulsion with water. The mother 
stated that the infant had thriven well, and was always looked upon as a prize baby, and 
no doubt her photograph would have formed an excellent testimonial for the food supply. 
For two or three weeks past she had had a bad cough. Two weeks before our visit, the 
nurse noticed the left eyeball was very prominent ; this appears to have come on suddenly, 
and so prominent was it that the nurse said she fully expected ‘it would drop out.’ This 
was attributed to a slight blow the infant had had on the eye from a ‘ teat,’ or ‘ comforter,’ 
tied at the end of a string. ‘The eye has continued prominent ever since. She had had 
several ‘bad faints.’ On examination, we found the baby was large, fat, and pale; there 
was a temperature of ror° F. She was drowsy, but was readily roused. The left eyeball 
was very prominent, and while the right eyelid closed naturally, the left ball was in part 
exposed, as the eyelids when closed would not meet. The eyelids were not puffy, there 
were no ecchymoses either on the eyeball or elsewhere. The ribs were beaded, but 
there was no tenderness about the limbs. She had some bronchial catarrh, and a 
persistent cough. No teeth were cut ; the gumswerenormal. ‘The nurse stated the urine 
Stained the napkins a brownish colour. She rapidly improved when given fresh milk 
and orange juice. 


Lreatment.—In order to prevent scurvy, an infant if not fed at the breast 
should have fresh milk from healthy cows in quantities sufficient to supply its 
necessities. If in consequence of indigestion it is necessary to lessen the 
quantity of food which it takes, care should be taken to bring the quantity 
again up to the normal as soon as possible. If this cannot be done the 
infant should be carefully watched for any symptoms of scurvy such as 
tenderness of the bones .or hemorrhagic stomatitis. There is no necessity 
to give raw milk ; it must be rare for children taking a full quantity of freshly 
sterilised or boiled milk to develop scurvy. The risk is far greater in using 
sterilised milk which has been heated to a high temperature and kept in 
stock for some months before being used. All dried milk foods or peptonised 
foods should be used as temporary resorts only, or should not constitute the 
sole food of the infant, and this is especially dangerous after the infant has 
passed six months of age. If any symptoms of scurvy appear 4 0z. to 1 oz. of 
fresh orange juice should be given daily and 30 to 40 oz. daily of fresh milk 
according to the child’s age. If it is necessary to dilute the milk, whey 
should be used in preference to barley water or starchy fluids. If the child 
is over a year old and its digestive powers are good, beef tea with vegetables, 
potato broth, or an egg may be added to its diet. All forms of peptonised or 
malted foods should be avoided, or excess of starchy foods, also all meat 
extracts, manufactured meat juices, and all proprietary and patent foods. 
Fresh air and sunlight are of great service. The most difficult cases are those 
in which there is chronic indigestion as well as scurvy. 


CHAPTER Rapid 


GENERAL DISEASES 


Rickets 


RICKETS is a disease that usually makes its appearance during the first two 
or three years of life ; it is characterised by chronic indigestion, deformities 
of the bones, weakness of the muscles and ligaments, and various peculiar 
nervous disorders. Dentition is retarded ; there is frequently enlargement 
of the liver and spleen. ; 

The commonest time for rickets to manifest itself is during the period 
from the fourth or fifth month to the end of the second year ; in rare cases it 
has been noted earlier than this. During the first year or two of life, even 
in health, the digestive system is worked to its utmost capacity, in order that 
it may be able to supply the system with sufficient nutrient material, not 
only for the exigencies of daily life, but also for the rapid building up of the 
tissues which is going on at this time; an impairment of the digestive 
powers, a weakening of the digestive ferments, or food of an improper kind, 
necessarily means indigestion in some form or other. An imperfect diges- 
tion means that not only do the elements in the food fail to be converted 
into normal products, but also toxins or pathological products are formed, 
which being absorbed into the blood interfere with the building up of the 
tissues and perhaps give rise to symptoms of disease. In some of the 
milder forms of rickets, when the ribs are seen to be beaded and the bones 
of the extremities deformed, without any of the symptoms which mark the 
severer grades, the child may be fat and apparently healthy, and there may 
be no evidence of a present or past malnutrition ; but inquiry will generally 
elicit some past illness or subacute dyspepsia, or a history of improper 
feeding, or some conditions which have tended to produce a mal-assimilation 
or imperfect digestion of the food. 

While we do not believe that it has been satisfactorily shown that a ten- 
dency to rickets is hereditary in the same sense that a tendency to gout is 
hereditary, yet we are far from denying that hereditary influence plays some 
part in predisposing to rickets. We believe that if either father or mother, 
especially the latter, is weakly from any cause, their children will be more 
likely to suffer from rickets. A woman does much manual labour during her 
pregnancy, more than her strength will really admit of, or she lives under 
unhealthy conditions : the infant is weakly, is difficult to rear, and becomes 
rickety ; we can hardly doubt that the influence of the mother’s health has 
predisposed to rickets, or at least to the digestive troubles which precede 
rickets. We feel certain that weakly or premature infants may become 
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rickety, even though the greatest pains and care have been bestowed on their 
feeding and bringing up. The influence of the mother’s health in producing 
rickets is seen in large families, where the later children born are apt to be 
rickety. It happens also at times that first-born children are rickety, espe- 
cially in those cases where the mother is very young. 

Does syphilis in the parents predispose to rickets in the infant? Parrot 
asserted that rickets was the result of the syphilitic poison—that the latter 
when worn out or weakened produced rickets. Very few, even among his 
own countrymen, have accepted his views. Among the foundlings of Paris 
and other large cities where syphilis is a common disease, it may be difficult 
or impossible to say exactly what influence syphilis exerts in producing rickets ; 
in country districts, where syphilis is uncommon and rickets common, it is 
clearly seen that there is no connection between the two, or only that the 
syphilitic poison has a depressing influence on the system and so predisposes 
to rickets as it appears to do to tuberculosis, 

Dietetic Influences.—It has been stated that intants nursed at the breast of 
a healthy mother rarely become rickety, we may say never suffer from severe 
rickets ; while infants who have been artificially fed from the first, and who 
have suffered much from dyspeptic ailments, are nearly always affected. 
It is certain, however, that over-lactation is a cause of rickets. Infants who 
have been suckled at the breast for over ten months or a year frequently 
suffer from rickets. Infants who have suffered from diarrhcea, gastric catarrh, 
bronchitis, pneumonia, and especially those who have had a hard struggle 
for life, very frequently become rickety. Infants who were premature, and 
who have been reared with difficulty, are among those who often suffer, 
Infants badly fed, and those who from ignorance or necessity have been 
deprived of fresh milk and given large quantities of indigestible food, are 
exceedingly likely to suffer from rickets. That improper feeding plays an 
important part in the production of bone lesions has been shown in the 
rearing of the young lions at the Zoological Gardens, and in the feeding of 
puppies and other animals on lean meat. These animals developed rickets, 
but improved at once when given milk and pounded bones.1 The same 
thing may be seen again and again among our dispensary patients; a 
marked improvement in the symptoms following their admission to hospital, 
where a more suitable diet is given than the one which they have been taking. 

Now, while there cannot be a doubt that infants who have been given 
large quantities of sago, sopped bread, arrowroot, condensed milk of a poor 
quality, or one or more of the much-advertised patent foods, early develop 
rickets, yet so also do some infants who have been brought up on fresh milk 
and water, milk and cream, and peptonised milk. The food may have been 
theoretically correct as far as quality goes, the child may have been well 
looked after, and the parents or friends are surprised at being told that it 
has developed more or less of rickets. But children who thus become 
rickety though brought up on fresh or sterilised milk have almost certainly 
suffered a good deal from gastric or intestinal catarrh, and their food has 
failed to be digested and assimilated. It is no uncommon thing to find a 
child of eight or nine months, markedly rickety, being fed with far more milk 
than it can possibly digest, passing curd, pasty stools, and suffering from 


1 See Cheadle, ‘ Rickets,’ Brit. Med. Assoc. Meeting, 1888. 
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flatulence and colic. A food in which starch or sugar has replaced fat, or 
which in other ways differs from human milk, will be only too likely to give 
rise to rickets ; but the food may have contained fat in normal quantities 
and been otherwise suitable, yet if the child suffers from chronic dyspepsia, 
and the milk food has undergone excessive lactic or butyric fermentation in 
the alimentary canal, and consequently failed to nourish, the child is likely 
to be rickety, and may suffer from laryngismus and convulsions. It seems very 
probable that some. toxins, the result of indigestion, which have been 
absorbed into the blood, are the immediate causes of some of the symptoms 
of rickets. 

Hygienic and Climatic Influences.—The children of the well-to-do classes 
suffer less from rickets than those of the poor, and when they are affected it 
is in a milder degree ; the same may be said of country children as com- 
pared with the denizens of the slums of our great cities. Rickets is more 
common in damp cold climates than in warmer ones. From these facts we 
gather that bad ventilation, and absence of fresh air and sunlight, are factors 
in producing rickets. That this influence is exercised through the digestive 
organs is very probable. 

From the above remarks it is clear that we believe there are several 
factors in the production of rickets. Congenital weakness, feebleness of the 
digestive powers, improper food, breathing vitiated air, exposure to cold 
and damp, will together, in some instances perhaps singly, produce rickets. 
Rickets abounds wherever the lower classes of the population are crowded 
together in courts and slums, where the mothers, from necessity or choice, 
are unable to suckle their infants, where fresh cow’s milk is dear and of 
poor quality, and infant life is exposed to the various bad influences which 
poverty and ignorance are certain to produce. Rickets is a rare disease 
where the parents are strong and healthy, when the mother is able to nurse 
her infant while taking care of her own health and diet, and is able to devote 
her whole time to the care and nurture of her offspring. 

Chemical Theories.—The older authors attributed rickets to the absence, 
or diminished quantities, of lime salts in the food, but very little observation 
was sufficient to disprove this. Others (Seeman) have supposed a deficiency 
of hydrochloric acid in the gastric juice, and that consequently the lime salts, 
instead of entering the blood, passed through the alimentary canal. Some 
have thought there was a deficiency of phosphoric acid or phosphates in the 
food, and that its absence from the blood prevented the formation of bone. 
The ‘acid theory’ has also had supporters, who supposed there was an excess 
of lactic acid in the blood, which had been formed from the decomposi- 
tion of milk in the stomach—the presence of the lactic acid dissolving the 
lime salts of the bones and carrying them out of the body in the urine. We 
confess to being completely sceptical concerning all these hypotheses, and 
much doubt if they explain anything as to the pathogenesis of rickets. We 
are inclined to believe that the phenomena seen in rickets, such, for instance, 
as the sweating, convulsions, and bone changes, are caused by the presence 
in the blood of toxins absorbed from the alimentary canal. In other words, 
that rickets is due to the products of indigestion which are absorbed. 

Symptoms and Course.—The premonitory or early symptoms of rickets 
may be absent, or so intermingled with those of dyspepsia that it may be im- 


Rickets 213 


_ possible to differentiate them. In the slighter grades of rickets the first and 
perhaps the only signs of the affection are slightly beaded ribs and enlarged 
epiphyses at the lower ends of the radiusand ulna. In the more severe forms 
of the disease the early symptoms are slight fever, the infant being hot and 
restless during sleep ; abundant perspiration, more especially about the fore- 
head and scalp, may then be noticed ; at this time the infant may suffer from 
convulsions and not infrequently laryngismus. His limbs may be more or less 
tender, so that he cries on being moved or danced about in the nurse’s arms, 
and usually some beading of the ribs can be detected. In the majority of 
cases the abdomen is habitually distended with wind, and there is mostly 
constipation, though, on the other hand, the stools may be loose and curdy. 
The child may be anzemic and the spleen may be felt to be enlarged. 

As time goes on it is noted that there is a delay in the appearance of the 
teeth : if the first two incisors have been cut, a long interval, perhaps many 
months, elapses before the appearance of the others, and the teeth that have 
been cut are apt to become carious, from a deficiency in their enamel. The 
muscular system is almost certain to suffer; the child cannot sit up from weak- 
ness of the lumbar muscles, and the spine bows out from laxity of the liga- 
ments ; the infant does not use its limbs like a healthy child, making no, 
or poor, attempts at crawling ; its legs are weak, it cannot bear its weight on 
them or even put them to the ground. 

Concurrently with many of these phenomena, marked changes are noted 
in the bony skeleton. The bones may be tender to the touch, and the infant 
resent being jumped about. It is probable, however, that this tenderness 
is produced by slight hemorrhages, which are really scorbutic. Scurvy 
and rickets frequently are associated together. The skull early shows these 
changes, though, if rickets does not supervene till the middle or end of 
the second year, the bones of the skull may escape. There is a marked 
exaggeration of- the frontal and parietal eminences, with some flattening of 
the upper surface, so that there is a sort of table-land at the vertex, the head 
assuming a more or less quadrate shape. Sometimes there is flattening of 
the occipital bone behind, so that the back of the head looks as if pressed 
in. In severe cases there are broad shallow grooves corresponding with the 
sagittal and coronal sutures, and consequently running at right angles with 
one another. The fontanelles are widely open and may remain so long after 
they should be closing up, and the edges of the bones where they come 
together to form the sagittal, coronal, and lambdoidal sutures are thickened. 

~Instead of, or in combination with, these hypertrophic changes at the 
eminences and edges of the bones, there may be atrophy or thinning of the 
central parts of the occipital or parietal bones, which has been termed 
cranio-tabes. These weak places can be felt by gentle pressure exerted 
with the finger on the occipital or parietal bones, of course avoiding 
the sutures, the bone perhaps bending and bowing in almost like parchment 
beneath the finger. It has been questioned to what extent cranio-tabes is 
the result of rickets, as it is present at times in undoubtedly syphilitic 
children, and also in those suffering from various wasting diseases. Wedoubt 
whether its connection with syphilis is anything more than a casual one, but 
it is certain cranio-tabes may be detected in weakly infants a few months old 
who exhibit no other signs of rickets, and also in newly born infants. Whether 
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it is always to be accepted as pathognomonic of commencing rickets is an 

open question ; but when present in infants over six or eight months of age it 

js almost always in our experience accompanied by signs of undoubted rickets. 
Characteristic changes take place in the chondral ends of the ribs and in 

the shape of the chest, the latter being most marked in children who suffer 

from bronchitis. The ribs are enlarged or beaded where they join their 

cartilages : these may be felt or seen at a glance when the chest is exposed. 

The shape of the chest-walls is altered in consequence of the softening of the 

costal ends of the ribs ; the rigidity of the chest walls is impaired at this spot, 

so that there is a falling in of the ribs on:each side, while the sternum and 
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Fig. 32.—Tracing of Chest Wall of a Rickety Boy Fig. 33.—Enlargement of Epiphyses 
of 2 years of age. of Lower End of Radius and Ulna. 


Child of 18 months. 


cartilages are thrust forward (see fig. 32). The sides of the chest, especially 
the region included between the fourth and eighth ribs, bend or curve inwards, 
so that a more or less broad vertical’ groove is formed on each side of the 
chest. The angles of the ribs are often exaggerated or undergo a sharp 
bending or ‘kink’ at this spot. With these changes is mostly associated 
a widening of the arch which the ribs make inferiorly, and the abdomen is 
distended and round. If the child be watched, especially if there is any 
bronchial catarrh, the chest walls will be noticed to fall in at the groove on 
each side, and the tip of the sternum is drawn in during inspiration. All 
degrees of chest deformity may be present, from the extreme degree noted 
above, to a slight prominence or keel-like ridge in front, formed by the ster- 
num, which makes what is called the ‘pigeon-breast.’ The clavicle often joins 
in the deformity, its normal double curve being exaggerated. The extremities 
show peculiar changes, more especially at the lower epiphyses of the radius 
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and ulna, and the tibia ; the shafts are very apt to bend and in the worst cases 
may fracture. The lower ends of the radius and ulna are swollen, the swollen 
portion involving the irregular layer of cartilage, in which calcification is 
proceeding (see fig. 35), which separates the cartilage of the epiphyses from 
the shaft ; in the worst cases this enlargement is very striking (see figs. 34 
and 35). The tibia is usually more or less bent, the curve varying in position 
and degree ; the lower end is, however, most commonly bent inwards (being 
an exaggeration of the natural curve), so that the convexity is outward (see 
fig. 44 e¢ seg.), a deformity which is produced by the child whilst sitting on 
the floor, with its legs crossed under it, shuffling with its legs so as to change 
its position. The distortion often takes place 
before the child learns to walk. The deformity 
known as ‘knock-knees’ is produced later, after 
the child has begun to walk (see fig. 43). The 
other long bones, the femur (see fig. 37 e¢ seg.), 
radius and ulna, and the humerus, are apt to 
bend: the bowed humerus is sometimes pro- 
duced by the attendants lifting the child by 
grasping its arms, just below the shoulder. If 
the child can sit up the spine is apt to become 
bowed, an exaggeration of the natural curve 
taking place in the cervical region, while the 
dorsal curve is exaggerated and involves the 
lumbar, so that the spine bows out backwards, 
a result largely due to the weakening of the 
ligaments (see fig. 41). 

It must not be supposed that all the changes 
in the shape of the bones take place in any one 
case, and the degree of deformity differs accord- 
ing to the severity of the case. As before re- 
marked, the shape of the head may be quite 
normal, and only the epiphysial swelling and Fig. 34.—Section through Radius 

; ( ; of case figured in fig. 33, show- 
deformity be noted in the ribs and fore-arms. ing exaggerated depth and irre- 
Sometimes muscular weakness is the symptom —_sular borders of the proliferstion 
which most strikes the friends: the child is K 
dyspeptic, has a rounded belly and pale face, the teeth are late in appearing ; 
the child, who is perhaps eighteen months or two years old, cannot stand 
or walk, and medical advice is sought because the parents think the legs are 
paralysed ; or the child is brought to a doctor, as it is supposed he has 
spinal disease, on account of the bowing backwards of the spine; or the 
pigeon-breast is the most marked and striking symptom which alarms the 
friends. 

The phenomena noted in connection with the nervous system in rickets 
are among the most important. The whole nervous system appears to be 
affected, the nerve centres are in an unstable condition and readily discharge 
on the slightest provocation. General convulsions are common, more 
especially during the early stages of the disease ; they vary much in their 
severity, sometimes being slight and passing away quickly, but, on the other 
hand, it is no uncommon thing for a rickety child of a year, eighteen 
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months, or two years to die in a few moments in a fit. Laryngismus is 
common, and indeed is almost confined to those who are rickety. Tetany 
is also common in rickety children. A hypertrophic condition of the brain, 
with a large head, is not uncommon. Rickety children are exceedingly liable 
to bronchial catarrh and broncho-pneumonia, and in them all chest troubles 
are apt to be serious. They are liable also to suffer from dyspeptic troubles, 
especially diarrhcea. 

In the severest forms of mens the child is apt to become markedly 
anemic, and when this is so there is usually enlargement of the spleen. It 
has been doubted if splenic enlargement is present in uncomplicated rickets, 
or in those cases only which are combined with syphilis. We certainly have 
seen cases where the spleen was enlarged, where no history of syphilis could 
be obtained. With enlargement of-the spleen there is frequently a marked 
enlargement of the liver. 

The course of rickets is towards recovery, but progress is frequently very 
slow, especially in those cases where there is chronic derangement of the 
digestive organs. The child is certain to be late in walking ; instead of ‘feel- 
ing his feet’ by the end of the first year, he is utterly helpless when his legs 
are put to the ground, and at the end of the second or even the third year, 
rickety children may be seen who are quite unable to bear their own weight 
on their legs. All this time, perhaps, the child is incapable of much exertion 
and is easily tired. Many dangers attend rickets on account of the weakly 
state of the child. He is especially liable to catch cold; this may be 
followed by bronchitis and broncho-pneumonia. The latter is necessarily 
dangerous on account of the weakness of the ribs and feebleness of the 

respiratory muscles. 

Bronchitis and collapse of lung, or broncho- -pneumonia, are exceedingly apt 
to be fatal when they complicate rickets. One of the effects of rickets is to 
stunt the child’s growth, as wellas to leave him with many deformities, which 
will be discussed in detail later on. The lowering of the child’s health pro- 
duced by rickets may last for many years, but in the vast majority of cases 
the symptoms and signs of rickets, if they come under treatment, disappear, 
and the child may grow up into a healthy adult. 

Foetal Rickets. Osteogenesis Imperfecta.—It is not surprising to 
find that the term foetal rickets has been used in rather a loose sense in the 
past, and that any deformity of the limbs occurring in the newly-born has 
been attributed to rickets. It is certain that the majority of such cases have 
only a superficial resemblance to true rickets. After a critical examination 
of a number of (such) foetuses, Ballantyne came to the conclusion that ‘to 
cescribe with any degree of clearness and exactness the morbid conditions 
of the foetal bones is an impossibility at the present time.’ He has de- 
scribed, under what he designates type A, a condition found at times in 
newly-born infants which has more or less a resemblance to rickets. In 
such there is an abnormal softness of the bones, giving rise to cranio-tabes 
and curving of the long bones. There is clearly a failure of nutrition during 
the last few months oie pregnancy. In this class, fractures are apt to occur 
during ante-natal life, or during or after Tienes from slight violence. We 
have seen several of such cases in which one or more fractures occurred in 
the femur or other long bone, and these made good recoveries. In our 
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cases there was cranio-tabes, slight beading of the ribs, but no bending of 
the shafts of the long bones. 

Cases of this type would seem to resemble the osteo-porosis produced 
by Stoeltzner in puppies by feeding them on raw meat and distilled water 
i.e. a food deficient in lime salts. The bony changes in these cases appear 
to differ from those seen in typical rickets. 

In a case described by Drs. F. M. Sandwith and Symmers, of Cairo, 
the resemblance to rickets seems to have been more close than in the above 
cases. The infant lived thirty-eight days. At the post-mortem it was noted 
that there were cranio-tabes, enlargement of the epiphyses of the long bones, 
and marked bending of the shafts. A microscopical examination of the 
beaded ribs and upper end of the femur showed appearances which were 
interpreted as rickets. (See also Achondroplasia and Osteopsathyrosis.) 

Morbid Anatomy.—The most striking appearances in connection with 
rickets consist in the changes of the bones. In the first place, chemical 
analysis shows there is a deficiency of lime salts in ‘their constitution, and 
an excess of organic matters. Normal bone contains, roughly, 65 per cent. 
of inorganic constituents and 35 per cent. of animal matters ; In rickets, all 
degrees of decrease of inorganic matters may take place, but in a severe and 
well-marked case the proportions are reversed, so that there is only about 
35 per cent. of mineral basis and 65 per cent. of gelatinous or organic 
matters (A. Baginsky). That there isa deficiency in calcium salts is evident 
from the spongy nature of the bone, its softness, and the readiness with which 
it ‘bends’ ; while the spaces between the bony trabecul are seen to be filled 
with juicy material. Ifa rib taken from a well-marked case of rickets during 
the acute stage be examined, it will be found not only to be wanting in 
rigidity, but it can be bent about like a thin lath, and, if doubled up, fractures 
or ‘gives’ with the greatest ease ; the fracture may be only partial, or perhaps 
the ends of the bones are only held together by the fibrous and muscular tissues 
attached to them. In the same way the forearm of the cadaver may perhaps 
be bent by taking it in the two hands and applying moderate force, or it may 
‘kink,’ and on dissection both radius and ulna will be found to be fractured. 
Other long bones may behave in a similar way if sufficient force is applied. 
The ribs, where they join the cartilages, will be noted to be much swollen ; 
fractures, recent and old, may be present at the angles of the ribs and the 
lower ends of the radius and ulna where they join the epiphyses. A section can 
readily be made with a strong knife through the enlarged end of the rib, and if 
made in a longitudinal direction (see fig. 35), it will be seen in most cases 
that the pleural side is more prominent than the external side of the swelling, 
and, moreover, the enlargement is produced by the expansion of that portion 
of cartilage—the proliferation and columnar zones—in which certain changes 
are going on preparatory to the deposition of lime salts in the matrix of the 
cartilage. Ifa comparison be made with the end of a healthy child’s rib, 
it will be seen in the latter that between the cartilage of the rib, which is 
yellowish and opaque, and the cancellous tissue of the rib, there is a line of 
translucent and bluish cartilage, about 2 inch in breadth at birth, and about 
zg; inch at a year or eighteen months old (Kassowitz) ; this line is perfectly 
regular and straight ; the breadth of it depends. upon the rapidity with which 
growth is going on, which is greater during the last months of foetal life 
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and those immediately succeeding birth than it is later. In rickets the 
activity of these preparatory changes in cartilage is enormously increased ; 
the multiplication of cartilage cells takes place with great rapidity, and 
with this there is a softening of the cartilage and matrix, and a consequent 
increase in size of the proliferation and columnar zones, so that the trans- 
lucent line seen in normally growing bone is increased in breadth to 
perhaps + inch or more, and 
there is a bulging or swelling 
in this position which is visible 
through the skin of the chest 
walls and corresponds to the 
junction of the ends of ribs with 
their cartilages (see fig, 35). 
Not only does this normal line 
become a broad band of jelly- 
like material interposed between 
the cartilage and bone, but the 
boundary between it and the 
cancellous tissue is very irregular 
and ill-defined, inasmuch as 
an erratic calcification of the 
matrix is going on, and tra- 
becule of calcified material with 
wide medullary spaces are being 
formed instead of true can- 
cellous tissue. A spongy struc- 
ture is built up whichis wanting 
in strength and rigidity. Similar 
changes are going on beneath 
the periosteum : there is a cal- 
cification of the inner layer, and 
spongy bone is built up instead 


Fig. 35.— Longitudinal section through the junction of a of the firm, hard, compact tissue 


Rib and its Cartilage, from a Rickety Child of 2 which forms the outer shell of 
years. X10. (Kassowitz.) PZ, pleural side ; A, normal 


cartilage ; 2B, proliferation zone, deeper than normal ; healthy bone (see fig. 36). It 


C, columnar zone, depth and breadth much increased; + P 
mtp, deposition of lime salts in the cartilage—‘ meta- is clear that, if the compact 


plastic’ ossification ; SA, spongy tissue, with wide hard bone which forms the 
spaces filled with soft grumous material, containing shad ecis replaced by trabe- 


many cells ; v, v, v, blood-vessels. 

cule or arches of brittle, badly 
formed bone, tae bone will readily bend and snap, and be simply held 
together by the fibrous periosteum and perhaps some of the fibroid material 
which forms in the substance of the bone itself. The bones may remain 
soft and brittle for many months, but finally they harden, perhaps in a 
faulty position, anda sort of sclerosis or eburnation of bone takes place, so 
that the compact tissue of the bone is abnormally hard. Should a fracture 
take place there is a large amount of callus formed. at the seat of fracture. 
In acute cases, or in those in which the hemorrhagic diathesis is present, 
bleedings large or small may be found beneath the periosteum and along the 
line of junction between the epiphysis and the shaft, 
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The bones of the skull are abnormally soft and can be readily cut with a 
knife, and are much more readily bent or doubled up than are healthy bones. 
Their edges are thickened and spongy on section, much juicy-looking fluid 
exuding ; the ossifying centres are usually thickened, so that the frontal and 
parietal eminences are exaggerated. In some cases prominences or bosses 
may be present on the parietal or frontal bones, near the sutures; but it has 
been denied that these are really rickety changes, though they certainly do 
occur in rickety subjects. Instead of, or in association with, the hypertrophic 
changes just referred to, certain 
atrophic changes take place, the 
bone becoming thin, almost trans- 
parent, in places; this thinning of 
the bone is chiefly present in the 
parietal and occipital bones. If 
the dura mater be stripped off and 
the bone held up to the light, it will 
be seen to be thin in places, perhaps 
almost as thin as parchment: at 
these spots it readily yields to the 
pressure of the finger, bending in 
under the slightest force. Rickety 
skulls are usually large ones; they 
not only look large in consequence 
of the thickness of the prominences 
on the parietal and frontal bones, 
but their capacity is increased, the 
brain being larger than usual ;+it is 
possibly the pressure of the brain 
within that causes the atrophic 
changes in the bone. 

The changes found in the internal 
organs are not usually very marked 
unless death has taken place, as it Fig. 36.—Transverse Section through the Shaft 
not infrequently does, from broncho- the. Vina fiom a Rickety Child of 13 
pneumonia : then varying degrees of tissue beneath the periosteum instead of the 
bronchitis, pneumonia. and colla compact tissue of normal bone. 

»P ) pse 
of lung are present. The brain is frequently found of large size, the convolu- 
tions well marked, the substance fairly firm ; such brains are said to contain 
an excess of the neuroglia elements. The liver and spleen are usually enlarged 
and firm, and the former on section has a ‘gummy’ or more or less trans- 
lucent appearance. 

Examinations of the blood in rickets have been made by Felsenthal, who 
examined the blood in twelve cases of rickets, varying in age from six months 
to two years. He found the number of red blood corpuscles nearly normal, 
but the hemoglobin diminished (40 to 50 per cent.—Fleischel) ; the number 
of white corpuscles was increased two to five times. In severe cases some 
of the red corpuscles were nucleated. 

Treatment.—lf rickets is due to the mal-assimilation of the products of 
digestion or to faulty digestive processes, we can hardly hope to discover any 
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specific for its cure, but must direct all our efforts to secure that suitable 
nourishment in appropriate quantities is taken, and that the digestive appa- 
ratus shall be in good working order. Directly the first symptoms make 
their appearance, whether they are tenderness of the bones, sweating about 
the head, or enlarged epiphyses, spongy gums, hematuria, we should care- 
fully inquire into the diet, as it is probable that the child is either not digest- 
ing its food properly, or it is not being properly fed. The condition of the 
digestive organs and the state of the blood act and-react on each other, the 
intestinal juices are weak because the blood from which they derive the 
materials to form their secretions is weak and poor in quality, and the blood 
remains of poor quality because the digestive juices are feeble and unable to 
convert albumen into peptones, and supply the first step towards converting 
the food taken into blood. The child suffering from rickets in the acute 
stages requires albuminous and fatty foods in the most easily digested forms, 
such as cream, whey, raw meat juice, while all forms of peptonised or tinned 
foods should be interdicted. Probably it will be found that a child so affected 
is suffering from dyspepsia, the abdomen is large and distended with gases 
given off during intestinal digestion, while large masses of undigested curd 
are being passed. The treatment must be commenced by cutting down the 
supply of curd of milk, by diluting it largely with whey or barley water. In 
the worst cases milk may have to be withdrawn entirely for a while, and raw 
or semi-cooked meat juice, with barley water, substituted. In older children 
pounded raw meat may be given. Dextrin and maltose in any form are pre- 
ferable to sugar in excess or starches. Cream in small quantities will mostly 
agree, though fat in the form of cod-liver oil is often more readily digested 
than any other form. A well-made emulsion may be given at any time, 
beginning, if there is much digestive disturbance, with a few drops only, care 
being taken not to give an excessive quantity. Orange, lemon, grape, or 
apple juice should. be given in all cases where there is tenderness of the 
bones. Potato pulp is useful in the same condition. 

The importance of fresh air, especially sea air, in the treatment of rickets, 
cannot be over-estimated, and when the disease first declares itself a change 
to the seaside or into the country, if the weather is warm enough, is likely to 
be attended with the greatest benefit. ‘In urging the friends to send the child 
out into the open air the tendency which rickety children have to bronchitis 
must not be forgotten, and the importance of warm woollen garments must 
be insisted on; especially is this important where there is much sweat- 
ing. If the weather is cool, the child’s feet should be carefully wrapped up 
while he is out in his carriage ; a bottle of hot water at his feet will often 
prevent a chill. 

The most careful handling must be practised in severe cases, as the 
bones easily fracture or a hemorrhage may take place. The prone position 
on soft cushions in a cot or carriage is better than much nursing in the arms, 
as the limbs are easily bent and the spine bows out if the child is allowed to 
sit up much. 

Of medicines, the most important are those which assist digestion or 
correct the faulty condition of the mucous membrane of the stomach and 
bowels, and those which aid nutrition and improve the character of the blood. 
Vomiting, constipation, dyspepsia, and diarrhoea must be treated by appro- 
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priate medicines: small doses of mercury and chalk, rhubarb and soda, 
pepsine or bismuth ; care should always be taken to overcome the constipa- 
tion so often present. Of tonics, cod-liver oil emulsion, or cod-liver oil jin 
combination with malt extract, is by far the most important, though in 
practice it is common to find it is being given in excessive quantities and at 
a time when the digestion is enfeebled. In such cases it may be given by 
inunction. Phosphate of soda with tartrate of iron and glycerine is a useful 
tonic, assisting the action of the bowels and combating the anzemia so often 
present. Iodide of iron is also useful. 

Small doses of phosphorus have been given by Kassowitz, Wegner, and 
A. Jacobi, who claim for it an almost specific action. Other physicians have 
been disappointed with the results obtained by its administration. It may 
be given in doses of 3$5 to 4p gr. in cod-liver oil, two or three times a day. 

Rickety Deformities.— Distortions of the lower limbs as a result of 
rickets form a large and important group of the deformities of childhood. 
Most commonly all the long bones of the limb are affected, and there may 
or may not be distortion of the articular surfaces at the knee. In many 
instances the deformity is limited, or at least most marked either in the shaft 
of the femur, the lower third of ee tibia, or the lower end of the femur. 

Curvature of the shaft of the femur tates place either with its convexity 
forwards or in severe cases forwards and outwards. There is then a wide 
space between the thighs, and the quadriceps stands out very prominently 
over the convexity of the bone ; the patient is short and stunted-looking, the 
gait waddling, and there is knock-knee or bow-leg to a greater or less degree. 

The whole of the shaft takes part in the curve, as is seen in fig. 37. In 
this child the deformity was extreme, and was accompanied by so much 
rotation of the lower end of the femur upon a vertical axis that the leg and 
foot faced directly outwards instead of forwards. . A condition of coxa vara 
was no doubt also present in this case. Osteotomy was performed at the 
most convex part, and the limb turned round as well as straightened, so that 
ultimately the feet were natural in position (fig. 39). Sometimes the curve is 
limited to the lower end of the diaphysis. 

Rickety deformities of the upper limb are seldom of such extent as to 
interfere with the perfect use of the arms or to require operative treatment. 
Obviously this is because no such strain is put upon the arms as upon the 
legs in childhood. It is rare for even the application of splints to be neces- 
sary, and we have hardly ever had occasion to straighten forcibly, never to 
osteotomise, a rickety deformity of the arms. The distortions are most 
commonly produced by the child crawling upon the hands, and consist 
chiefly in bending the shaft of the bones. We have, however, seen a con- 
dition analogous to gexu valgum, but reversed—i.e. instead of the normal 
outward obliquity of the fore-arm in extension, it was directed inwards so 
that the convexity of the bend was outwards at the elbow (cudétus varus) ; 
this disappeared during flexion as in genau valgum, and was probably due to 
a similar bony condition, though we could not satisfy ourselves of the exact 
seat of deformity. A coe condition may occur as a result of separation 
of the lower epiphysis of the humerus and irregular union. In the humerus 
the deformity consists usually in curvature with the convexity outwards. 

The rickety deformities chiefly amenable to surgical treatment are those 


Fig. 38.—Shows the attitude habitually assumed by 
this child, which resulted in the deformity shown in 


fig. 40. 


Fig. 37.—Rickety Deformity of the Femora, 
caused by the attitude shown in the next 
figure. There was no doubt a condition of 
‘coxa vara’ in this case. 


; Fig. 40.—A child aged 7 years, showing extreme 

Vig. 39.—The same child shown in the stunting from premature Synostosis, as well as 
last two figures. The limbs have been various deformities, all the result of Rickets. 
straightened by osteotomy. The child could not stand alone. 
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of the spine and limbs ; distortions of the chest and pelvis can only be im- 
proved by general management of the health, and prevented from getting 
worse, though gymnastics directed especially to exercise the inspiratory 
muscles other than the diaphragm, and to increase the inspiratory capacity, 
are of great value in the treatment of rickety chests. For the pelvis, even if 
the distortion is noticed before adult life, nothing can be done except to 
prevent the deformity from being increased.! 

The rickety spine is met with in two forms: in one there is a general 
curve convex backwards, kyphoszs (fig. 41), affecting the whole dorso-lumbar 
region; in the other there is Jordosis 
(fig. 4o). 

The first form is that met with in infants 
and young children before they begin to 
walk ; the other variety is usually se- 
condary to deformities of the lower limbs, 
and is therefore most frequently met with 
after the age of two years. Lateral cur- 
vature is considered later. 

The kyphotic rickety spine is readily 
distinguished from other spinal curvatures 
by the age of the child, the evidence of 
rickets elsewhere, the extent of the curve, 
which is large and rounded, never acute 
or angular, and the flexibility of the spine, 
so that by laying the child flat or holding 
it horizontally by its arms and thighs, 
face downwards, the curve speedily dis- 
appears. Care must, of course, be taken in 
applying this test. Finally, there is no 
pain, except in some cases the general 
rickety tenderness, and no evidence of == 

caries in the shape of abscess, paralysis, Fig. Sees Curvature i the Spine. 
&c. The attitude of a child suffering eve ieee 
from rickety spine is well seen in fig. 41 as compared with that in caries. 

All that is required in this condition is the general treatment of the rickets 
and recumbency, not implying by this that the child is to be kept in bed in 
a stuffy room, but that it is not to be kept sitting up on its nurse’s lap, 
except for very short periods at a time. These means should be continued 
until the health is improved, and the spinal muscles strengthened by friction 
and salt-water bathing. Unless neglected, the spine always recovers, and 
regains or rather develops its natural curves. 

The lordosis of rickets may be mistaken for a secondary deformity due to 
hip disease, congenital dislocation of the hips, &c., but the absence of these 
conditions is readily made out, and other rickety deformities will be found 
present. Its appearance is seen in fig. 4o, which may be compared with 
that of a case of congenital dislocation (vide znfra). 


1 Chance, quoted by Noble Smith, found pelvic deformity in only 16 cases out of 600 
rickety patients, while Reeves found it in 210 cases out of 1,000, 
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It should be remembered that lordosis always results from some cause 
tending to throw the upper part of the spine forward in standing, such as 
caries‘of the upper part of the column, stiffness of the hip joints, distortion 
of the legs, or undue weight in the upper part of the body or head; in 
very rare instances lordosis may result from caries of the spine, directly, 
chiefly when the arches are the seat of disease: it is then due either to 
actual destruction of the arches or to muscularspasm. Lordosis combined 
with a lateral curve may result from unilateral deformity of the lower limb 
in infantile paralysis, loss or shortening of one leg, &c. ; all these possibilities 
should therefore be kept in mind before it is concluded that the condition is 
simply rickety. : 

As the lordosis is usually secondary, as already stated, to deformities of 
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Fig. 42.—Coxa Vara. 

A, Diagram of Pelvis and Femur, showing B, Diagram of view of upper end of Femur from 
depression (angular deformity) of neck. above (bird’s-eye view), showing antero- 
The dotted line is the natural form. posterior distortion of neck. The arrows 
(Adapted from Rose and Carless by pointing away from the great trochanter in 
H. Irving, M.B.) each -case show how the curve of the neck 


will by rotation of the shaft ona vertical axis 
produce eversion of the limb. The dotted 
arrow shows the direction of the foot in the 
natural condition, the other the effect of 
coxa vara. (By H. Irving, M.B.) 
the legs, its treatment must be secondary to that of the limbs, and no 
special applications or apparatus are required. 

Where it is compensatory to angular curvature, it is, of course, necessary, 
and does not admit of treatment. 

Coxa vara.—A deformity of the neck of the femur consisting in a 
curvature downwards or depression of the line of the neck in relation to the 
line of the shaft of the bone, together with a forward curve of the neck, is 
not seldom seen in cases of very severe rickets, and produces a condition 
which has been described as ‘coxa vara’—it is a ‘bowing of the hip.’ 
Since the neck of the femur is depressed the trochanter rises and becomes 
prominent, and the limb is shortened. Nélaton’s line or Bryant’s triangle 
will show displacement. The limb is also everted, and an awkward, 
waddling gait and some stiffness result. The condition is readily dis- 
tinguished from ‘ congenital dislocation’ of the hip by the absence of undue 
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mobility. Though most commonly due to rickety deformity, coxa vara may 
result from injury, or from chronic or acute disease of the upper -end of the 
femur, or displacement of the epiphysis of the head. A certain amount of 
pain, especially after long walking, and a limitation of movements of rotation 
inward and of abduction are found. We are inclined to think that a certain 
degree of this curvature of the neck of the femur is exceedingly common 
in cases of rickety deformity (see figs, 40 and 43). The treatment is that 
of the disease with avoidance of anything that throws stress or weight upon 
the femoral neck. Only in extreme and firmly ossified cases is any operative 
treatment required. In such condition osteotomy of the upper end of the 
femur and rotation and abduction of the limb would be justifiable. The 
deformity may appear at any time after the child begins to walk. 

In marked cases the upper border of the neck of the femur is much 
longer than the lower, to a degree varying with the extent of the curvature. 

The curvature in a horizontal plane as well as in.a vertical is important 
to remember, since it accounts for the eversion of the limb, which is some- 
times so marked that the prominence 
of the neck can be felt in front of the 
groin. Rarely the limb is inverted. 

It must be remembered that while 
coxa vara occurs commonly in the 
rickets of young children, it is also 
met with, and is perhaps of more im- 
portance, in the rickets of adolescence, 
or ‘late rickets.’ In these cases it may 
readily be mistaken for hip disease, or 
synovitis of adolescents, and the pain 
and deformity produced may be very 
considerable. It is in such cases that 
operation, either simple section or 
removal of a wedge from the neck of 
the femur, may be required. For a 
full account of the question with re- 
ferences, vzde Keetley’s ‘ Orthopedic 
Surgery.’ Mr. Keetley was the first to 
describe the condition in late rickets. 
We have met with it asa congenital Fig. 43.—An ordinary case of Knock-knee. 
condition associated with talipes. 

Knock-knees.—Deformity of the lower end of the femur, resulting in 
knock-knee or genu valeum, occurs in several different ways besides the 
one already described. The inner part of the:shaft at the epiphysial line 
sometimes grows more ‘rapidly than the outer (Mickulicz) ; hence the inner 
half of the shaft is longer than the outer, the inner condyle descends lower, 
the line of the knee-joint becomes oblique, and the;tibia is set at an obtuse 
angle with the femur. This condition may be due to premature synostosis 
at the outer half of the growing line (Ollier and Tripier), a condition found 
so often in rickets, and explaining largely the stunted form of extreme cases. 
(Vide figs. 43 and 46.) Sometimes the same results follow from absolute 
overgrowth of the inner half of the epiphysis and the internal condyle as 
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compared with the outer. In other instances, dependent upon the irregular 
ossification characteristic of rickets, the outer condyle does not develop, 
and though the inner half of the epiphysis is not absolutely larger than in 
health, it is so relatively to the aborted external part. Again, the soft, ill- 
developed rickety bone, though symmetrical at one time, actually wastes or ~ 
5 absorbed as the result of pressure, and a corresponding deformity results. 
No doubt in some of these children a yielding of soft, ill-formed ligaments 
is the primary condition, and the bone changes only occur as the result of 
the slight obliquity produced by this yielding. The deformity is, however, 
sometimes congenital. 

In explaining the cause of the particular kind of deformity it must be 
remembered, first that the femur is normally set at an angle with the tibia 
and not vertically upon it ; secondly, that the patient often assumes atti- 
tudes in which the weight of the body and limbs so presses upon certain 
parts of the shafts of the bones that they yield and curves result. Such 
deformities are produced by habitually sitting cross-legged, as is seen in 
figs. 44, 45, &c. Other reasons are that in certain cases congenital inequality 
in length of the limbs throws the weight of the body both unequally and 
obliquely upon one leg ; and again, where the deformity has arisen before 
the age at which walking begins, the pressure of the nurse’s arms may 
produce deviation. Congenital or acquired valgus, slight degrees of infantile 
paralysis, or any cause tending to throw the weight out of the normal line, 
will in some instances prove the starting point. In all cases. it is clear that, 
as the bones are soft and unduly yielding, a pressure that would have no 
effect upon a healthy bone will cause deviation in a rickety child, and that, 
when once the curve is started, it will always tend to increase more rapidly. 

It is not improbable that the irregular ossification of rickets prevents the 
normal architecture of the bone from being built up and so weakens it—i.e. 
the special arrangement of arches and struts in the cancellous tissue is 
not preserved. 

Sometimes knock-knee is due to distortion of the tibia.rather than the 
femur, and it will usually be found that the upper tibial articular surfaces 
are misshapen and bevelled off. This is, however, generally a secondary 
condition. That deformity of the tibia is the usual and principal cause of 
knock-knee we cannot admit. 

Bow-leg, gemu varum or genu extrorsum, 1s a deformity which, though 
dependent upon the same general causes as knock-knee, differs from it in 
most instances in its mechanical causes; thus it is rarely dependent upon 
a local inequality of growth in the lower end of the femur, but is usually a 
general as opposed to a local curve of both femur and tibia, and is not 
limited to the region of the knee. It is most commonly found in one leg, the 
other being the subject of knock-knee, and in such cases it will nearly 
always be found that the knock-knee has appeared first and the bow-leg 
later ; in fact, the bow-leg is the result of the knock-knee. If such a patient 
is stripped, it will be found that the axis of the trunk is directed from one 
shoulder obliquely downwards to the hip of the knock-kneed limb: then the 
line of pressure, following the axis of the thigh of that side if produced, 
would pass through the region of the opposite knee : hence yielding to this 
pressure produces an outward bowing of the whole of the opposite limb. It 


Rickety Deformdttes 3 i 229 


is true that the curve of bow-leg is not quite even, and is usually sharpest 
at the weakest part of the leg—the lower third of the tibia; much more 
rarely there is a true genu varuim, or bowing out, mainly at the knee itself ; 
in such cases the head of the fibula is usually very prominent. 

Double genu valgum occurs when the changes in both legs begin at the 
same time and go on at the same rate ; double bow-leg restilts either from 
local changes exactly opposite to those of knock-knee, or, more often, is 
started by the position assumed in sitting by the child, and increased by the 
weight of the body subsequently. Thus it is common to see children sitting 
on the floor with both thighs somewhat abducted and rotated outwards ; in 
this position the limbs rest on the hips and ankles, and the knees are quite 
unsupported. The weight of the limbs then tends to bend them outwards, 
and produces bow-leg, while, if the feet are crossed one over the other, the 
curve will be most marked at the lower third of the tibia, and the leg which 


Fig. 44. ~Shows how sitting ‘ cross-legged Fig. 45.—An ordinary case 
produces Curvature of the Tibiz. The of Bow-leg, 
right foot is resting on the ground. 


rests upon the other will have more of an anterior, and less of an external, 
curve than its fellow (fig. 44). ; 

Deformities of the tibia are more complex and difficult to explain than 
those of the femur ; besides the general outward curve already described 
as a part of bow-leg, there are found curvatures of the tibia alone, the 
femur remaining quite or nearly straight. The most common curve in the 
tibia is a sharp bend with its convexity outwards and forwards at the lower 
third. . 

Sometimes there is a projection outwards and backwards of the upper 
part of the shaft, just below the tuberosities, giving almost the appearance 
of a subluxation backwards at the knee joint. There is sometimes a condi- 
tion of hyper-extension in these patients, but the appearance is, we think, 
often due to the distortion mentioned (figs. 40, 45). 

In some cases there is a bend forward and inwards at the middle of the 
shaft, or rather, as this is associated with gen valgum, it is to be described 
as a bending outwards and backwards of the lower half of the leg upon 


the upper. 
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It is common in severe cases of genu valgum to find a well-marked 
rotation of the tibia upon its vertical axis, just as already described in the 
femur, so that, instead of looking inwards and forwards, the inner or sub- 
cutaneous surface of the tibia looks almost directly forwards (or sometimes 
the rotation is inwards—Reeves) ; the upper third of the tibia may look 
almost directly forwards, the. lower third inwards and backwards. In such 
cases the inner border of the tibia is very strongly marked, forming a pro- 
minent ridge somewhat spirally twisted, ending below at the convexity of the 

; forward curve, and above at the inner side of 
the internal tuberosity (fig. 46) In many 
cases, especially in those of long standing, 
whether this inner border is well marked or 
not, there is a prominent spur-like buttress of 
bone developed below the inner tuberosity at 
the insertion of the internal lateral hgament ; 
this spur, the existence of which was, we be- 
lieve, first pointed out by Mr. Clement Lucas, 
is probably the result of ossification of the 
ligament asa result of strain and irritation, 
somewhat as in the case of ‘rider’s bone’ and 
other instances of bony overgrowth at the 
attachment of greatly used muscles. The 
prominent ridges, as stated by Mr. Noble 
Smith, are most marked when the disease is 
arrested and the stage of hyperostosis has 
come on. Sometimes there is a flat surface 
of bone running up from the spur to the inner 
condyle of the femur (Macewen) ; in severe 
cases this is very striking, and the spur 
reaches down far below the direct insertion 
of the ligament. Two other conditions asso- 
ciated with these deformities require notice: ~ 
one is that the patella in severe cases of 
knock-knee tends to ride outwards upon the 
external condyle, and even to be dislocated 
quite to its outer surface during flexion of the 
limb. This is the result partly of deficient size 
of the external condyle, and partly of the bony 
Fig. 46.—A case of severe Rickets, CUIVES, so that the quadriceps, acting in a 

showing most of the commoner de- straight line, does not make traction in the 
formities, as well as dwarfing from ; 
Synostosis. axis of the bones. The patella may also 
sink so deeply into the intercondylar notch 
in flexion that its position may be marked by a depression. The other con- 
dition referred to is the direction and arch of the foot. In knock-knee the 
foot would naturally point outwards in consequence of the alteration in the 
axis of the limb, while in bow-leg the toes point usually, though not always, 
forwards or slightly inwards. Besides this, there is in some instances flat- 
foot more or less severe. It has been asserted that flat-foot is really the 
cause of genu valgum, but that this is not so in by any means most cases is 
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readily shown. Very often, instead of flat-foot, there is a condition of pes 
cavus, together with a peculiar spasmodic contraction of the great toe. Both 
the cavus and the spasm of the flexor of the great toe are evidently due to 
the efforts made to obtain a firm grip of the ground in order that the 
instability caused by the knock-knee may be counteracted. Sometimes the 
great-toe spasm exists when flat-foot is present, and it is seen in bow- leg and 
curve of the tibia alone as well as in knock-knee. The foot is inverted to 
prevent strain upon the internal lateral ligament of the ankle, the flexors of 
the toes, and tibialis posticus, as well as to allow the foot to be placed flat 
upon the ground ; this tends to bring the bearing point upon the outer side 
of the foot and to remove the ball of the great toe from the ground ; then, 
to compensate for this, the toe is flexed so that the last phalanx may take a 
share in the support af the body. These points are to some extent shown 
in the preceding figures." 

To summarise, then, the following deformities ‘May exist in the lower 
Bans as a result of ewes. 

. ‘Coxa vara’ or a curvature of the neck of the femur downwards and 
Beatie or less often backwards. 

2. Curvature of the shaft of the femur, with its convexity forwards, or 
forwards and outwards throughout its whole length, together with rotation of 
the lower half upon the upper through a vertical axis. 

3. Diaphysial overgrowth on one side of the growing line, absolute, or 
relative from synostosis of the other half. 

4. Overgrowth of either condyle, with absolute or relative smallness of the 
other condyle. 

5. Curvature of the lower third of the femur, with its convexity inwards 
(according to Macewen the commonest cause of genu valgum). 

6. Curvature of the shaft of the tibia as a whole, the convexity being 
directed outwards. 

7. Curvature of the upper part of the tibia, so that the convexity is 
directed backwards and outwards : possibly this distortion is sometimes at 
the epiphysial line. 

8. Curvature of the shaft of the tibia at the middle, the convexity being 
directed forwards, or forwards and inwards. 

_ 9. Curvature of the shaft of the tibia at its lower third, the convexity 
looking forwards and outwards, more rarely directly forwards. 

Io. Rotation of the tibia spirally upon a vertical axis. 

Eis Overgrowth of the ridges on the tibia, especially the internal border 
and the region below the inner tuberosity ; similar outgrowths sometimes occur 
about the internal condyle and along the concavities of the curves of the femur, 
as well as in the neighbourhood of any of the epiphysial lines. 

12. Dislocation of the patella outwards. t. 

13. Flat-foot, es cavus, spasmodic contraction of the flexor longus pollicis. 

14. The muscles and ligaments on the concavity of the curves in either 
direction may be contracted and shortened, those on the convexity stretched 
and weakened. 


! Macewen believes that flat-foot occurs in children before walking, but that on walking 
the cavus and toe spasm are developed. 
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15. The pelvis and lower limbs may be stunted as a whole from lack of 
development or premature synostosis. _ 

Late Rickets.—Though perhaps hardly coming into the category of 
children’s diseases, mention must be made of the so-called ‘late rickets,’ or 
‘rickets of adolescence,’ in which deformities, ‘coxa vara,’ knock-knee, and 
more rarely bow-leg, come on between the ages of twelve and twenty years 
or thereabouts, the deformity being a bony and not merely a muscular or 
ligamentous one. 

This condition has been attributed to a disease allied to osteomalacia ; 


ii 
Fig. 47.—Late Rickets. Genu valgum, enlarged Epiphyses. Rickets appeared at 14 years of age. 


it has also been described as relapsed rickets, and by Mr. Lucas has been 
said to be associated with masturbation and albuminuria. As to these alleged 
causes we may say that it is not often, we think, relapsed rickets, for we have 
seen many instances where there was no evidence that rickets had ever 
existed in childhood. It is not osteomalacia, for the patients never die of the 
disease, the process becomes arrested, and it does not occur under the con- 
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ditions met with, nor attack the parts affected in osteomalacia. It is certainly 
not due to, nor even associated with, either albuminuria or masturbation in 
by any means all instances. We have examined such patients a good many 
times, and in only one was there even a trace of albumen in the urine, and, 
as is well known, this may occur quite apart from the condition under dis- 
cussion ; in none of our cases was there any evidence of masturbation. It 
is, we believe, due simply to weak health, bad air, long standing, poor food — 
in short, to bad hygienic conditions at a time when growth is active in the 
limbs—in fact, mainly to those causes which produce rickets in earlier life ; 
but in consequence of the greater strength of the skeleton and its more com- 
plete ossification, as arule it only produces deformity in those parts on which 
the greatest strain is thrown ; in some cases there is well-marked enlarge- 
ment of the epiphyses, of recent appearance, and not dating back to the 
usual time of rickets : this we have seen, and other cases have been recorded 
where both the external and microscopical appearances were identical 
with rickets.1 The affection is, we think, best described as late rickets ; it 
furnishes a large number of the patients upon whom osteotomy in adult life 
is performed. 

Summary.—A child, then, suffering from knock-knee the result of rickets 
will present the following appearances in addition to evidences of rickets in 
other parts. As he stands the femora will be seen to project markedly for- 
wards and outwards, the extensors of the thigh being firm and prominent. 
There is often some flexion of the thighs upon the pelvis, and of the legs upon 
the thighs ; and secondary lordosis, resulting in a peculiar doubled up and 
crouching attitude. The legs are set at an obtuse angle with the thighs, the 
patellz are displaced outwards, and the internal condyles of the femora look 
forwards and inwards; instead of directly inwards ; the whole limb is in fact 
rotated outwards. The tibial ridges are unduly developed, and there is a 
spiral twist in the leg. The feet are directed outwards, though the toes are 
somewhat adducted, and spasmodically grasp the floor, the flexors being 
strongly contracted, especially that of the great toe ; the arch of the foot is 
exaggerated, or may, on the other hand, be lost. In walking, one knee passes 
in front of the other, in severe cases to such an extent that the appearance is 
that of a person walking cross-legged. The patient’s height is much less 
than it should be from the actual length of the limbs, and he is easily tired 
and complains of aching of the legs, especially on the inner side of the 
knee if the deformity is increasing. In other instances, however, though 
much deformed, the child is as active and sturdy as his fellows, and makes 
no complaint of pain or tiredness ; when this is so, the distortion is usually 
not increasing. On examining the knees more closely it is found that 
on flexion of the joint the leg can be brought into the same line with 
the thigh—a result due to the slipping back of the tibia from the more promi- 
nent part of the condyles to the posterior surface. The internal condyle 
can be felt to be larger and to descend lower than the external, so that if 
the limb is placed in such position that the lower borders of the two condyles 
are on the same level, the axis of the femur is much more oblique than in 
a healthy limb (Reeves). The patella in extension keeps its natural position ; 


1 Vide Clutton, St. Thomas's Hospital Reports, 1884, and Mickulicz referred to in 
Macewen’s book. : 
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while in flexion in severe cases, as already noticed, it slips outwards and 
leaves the intercondylar notch plainly perceptible, the appearance being much 
that of fig. 46. On attempting to straighten the limb during extension this 
will be found impossible, though a little lateral movement may take place, 
and the tendons of the biceps and the ilio-tibial band of fascia will become 
_very tense. The head of the fibula is sunken, and concealed deep within the 
angle between the tibia and femur. The seat of pain and the tubercle at the 
insertion of the internal lateral ligament have been already alluded to. 

The degree of deformity present varies greatly, but never reaches nearly 
the extent in children that it does in adults; in an adult case we have seen 
the leg almost at a right angle with the thigh, and in another that we 
operated upon there was 19} inches between the malleoli when the inner 
condyles were in contact. In double gewu valgum ten inches’ deviation 
would be an extreme case in a child, and five inches a severe one. 

In measuring the deformity it is best to lay the child upon a flat, hard 
surface ; the legs must then be fully extended and rotated inwards until the 
front of the lower end of the femur looks directly forwards ; the two internal 
condyles are then to be put just touching one another. A vertical line is then 
drawn through the umbilicus and centre of the pubes downwards to the level 
of the malleoli, and on measuring the distance from the inner malleolus on 
each side to the vertical line the amount of deviation will be ascertained. In 
double genu valgum the line will, if the limbs are symmetrical, pass through 
the point of contact of the condyles, while in bow-leg it will lie far within the 
arc of the upper part of the limb, but may pass to the outer side of, or through 
the ankle. 

Knock-knee in children does not always depend upon rickets, and it is 
important to recognise this fact. It may simply be the result of lax liga- 
ments without any primary or even secondary alteration in shape of the 
bones ; thus a child may have marked gen valgum while standing up, but 
on lying down it may be possible to bring the legs perfectly straight, and to 
produce the deformity again by steadying the thigh and abducting the leg ; 
a distinct gap will then be felt between the femur and tibia on the inner side, 
and lateral rocking may be easily shown. In such patients the deformity 
may after a time become permanent from stretching of the muscles and 
ligamentson the inner side and contracture of those on the outer aspect. 

A similar deformity in one of our patients was the result simply, ap- 
parently, of hysterical contraction of the muscles on the outer side, with 
weakness of the internal set, ‘ wzzscular spasm’ (Guérin). 

Treatment of Rickety Deformities. —The degree of deformity, the age of 
the patient, and the state of the disease, whether stationary or getting worse, 
and the amount of care and trouble that can be bestowed upon the child, are 
the points to be considered in the treatment of these cases. Thus it is useless 
to attempt to treat by instruments or splints a very severe case of distortion, 
while, on the other hand, it is rarely necessary to perform osteotomy upon a 
child under three years old because the application of splints with or without 
previous forcible straightening, if it is a case of curve of the tibia alone, will 
usually suffice for acure. Again,if the deformity has been stationary for some 
time and it is probable, therefore, that the post-rickety sclerosis of bone has 
taken place, it is useless to think of straightening the Jeg without operation, 
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while it the curvature is getting worse, it is probable that the bones are still 
sufficiently soft to yield to pressure. Besides these considerations comes the 
very important one of the amount of care and time that'can be bestowed 
upon the child ; it is not only justifiable, but necessary, to perform osteotomy 
upon many children who could be straightened perfectly well without operation 
if they could be seen frequently by the surgeon, be kept off their legs, and 
their splints properly applied, but who are neglected, allowed to get about 
anyhow, and their splints are applied wrongly or not at all. In such cases 
it is mere waste of time to do anything short of operation ; hence we have 
frequently osteotomised or forcibly straightened the limbs of children between 
two and four years old, and we entirely disagree 
with the view that it is barbarous to operate upon 
young children who could be straightened without 
operation if it were possible to give all alike the 
same care and time. At any rate, it is practically 
a choice between their remaining crooked and 
osteotomy or fracture. The general constitutional 
treatment of rickets has been already considered 
elsewhere. The local treatment consists in ope- 
rative and non-operative means. 

Treatment without Operation —In a young 
child with the deformity increasing but not very 
severe, who can be well looked after, the treat- 
ment of knock-knee consists in forbidding him to 
stand at all, in bathing and rubbing the limbs well 
to improve their circulation and muscular power, 
and in using firm, steady traction in the direction 
of straightening the limb, as if to break the leg 
across the knee, for ten minutes at a time night 
and morning, such force as can be borne without 
pain being employed, and care being taken that 
the limb is fully extended. For the rest of the 
day and at night the child should wear a light, 
slightly hollowed, straight splint, long enough to 
reach from the top of the trochanter to just below 
the sole of the foot. This splint should be fixed 
to the upper part of the thigh and the lower part —Z 
of the leg by inelastic webbing straps, while over Pree -opltne tor Recek knees 
the prominence of the knee an elastic strap should _ the letters denote the position 

; : of the webbing straps, see p. 234. 
be applied to draw the knee outwards against 
the splint ; we prefer this plan to bandaging only. As soon as the child’s 
health is improved, or if the case is very slight, a shorter splint may be 
employed and he may be allowed to walk about wearing it. A light iron 
splint such as Thomas’s may be used instead of the wooden one. 

If the distortion is at all severe, a practical difficulty will be met with in 
applying and keeping on the wooden splint : it will be found that the splint 
slips round to the antero-external aspect of the limb instead of remaining 
at the outer side ; when this happens no traction is exerted upon the knee, 
and the splint is useless. In such cases, if the iron cannot be obtained, a 
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back splint rather broader than the limb and as long as the outside one 
should be first applied, and then the outside splint put on with its edge 
resting against the edge of the back splint. The two splints can be joined 
together so as to make a single half-box splint—a plan first used, we believe, 
at the Victoria Hospital, Chelsea. We have devised a splint which we find 
efficient and satisfactory (fig. 48). It is a combined’back and outside splint, 
with a footpiece set at an angle such that the outward rotation of the limb 
is prevented, and, by the use of elastic webbing straps, the knee is drawn 
outwards towards the outside splint. The letters indicate the position of 
the webbing straps, of which that at E should be elastic. We are indebted 
to our friend Professor Young for the drawing from which the figure is 
taken. Thomas’s knee splint may also be used for these cases ; its advan- 
tages are that the child can get about from the first, and that elastic traction 
can be employed with it ; its disadvantages are that it is somewhat trouble- 
some to get made correctly, except at the price of a guinea, and that it is 
somewhat difficult to prevent rotation. Many other forms of appliance may 
be bought, but those mentioned are in our opinion the best. Whatever 
splint is employed, complete extension of the limb is necessary for the 
apparatus to produce any effect.:_ For bow-leg it is only necessary to apply 
the splint on the inner side instead of the outer, and it is much easier to 
manage, since there is little tendency to rotation of the splint. Lateral 
curve of the tibia is treated in the same way, but the splint need not reach 
above the knee ; the anterior curve requires a back splint with a foot-piece, 
and is more troublesome to manage, pressure being difficult to apply with- 
out causing pain at the heel. A simple anterior curve is, however, a much 
less serious deformity than the other, and is much more likely to improve 
without apparatus. 

Operative Treatment of Rickety Deformities——Operation is required in 
patients in whom the deformity is severe, in those who have recovered from 
the rickety process and whose bones are sclerosed, and in those who cannot 
be well looked after or submit to prolonged treatment. 

Operative measures are of three kinds: fracture after partial division of 
the bone with sawor osteotome, forcible straightening without external wound, 
and straightening after tenotomy, &c. In cases of curvature in the shafts of 
the tibia and fibula at the lower part of the leg in young children, before 
sclerosis has occurred, we consider forcible straightening a good and simple — 
plan, resulting in a green-stick fracture just at the curve. It is, in any case’ 
suitable, easily done by taking the child’s limb in one hand just above, 
and in the other just below, the deformity, taking care to have hold of the 
tibia and fibula, and not of the foot, otherwise the strain would come upon 
the ankle joint ; the limb is steadily and forcibly bent straight by the hands ; 
a certain amount of jerking is, however, sometimes useful. Tenotomy and 
subsequent straightening in cases of genu valgum we look upon as highly 
objectionable : it weakens the joint and only temporarily straightens the limb.’ 
As to forcible straightening in cases of genu valgum, we have strongly 


1 Hueter treats genu valgum by simple flexion, and Little thinks well of it, but suggests 
sitting a la Turque as useful. 
2 


2 Vide Lannelongue, Le Bull. Méd. ; also Annals of Surgery, January 1888. 
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condemned it in our early editions, but having asked Mr. Murray of Liverpool 
to give his experience, he wrote thus in 1901 : 


‘ During the last three years I have practised somewhat extensively a method of treat- 
ment that was recommended by Professor Ogston at the Glasgow Meeting of the British 
Medical Association—viz. immediately and forcibly correcting the deformity, and then 
applying the splints. I have thus straightened more than four hundred knock-knees, and 
have every reason to be well satisfied with this line of treatment. But in speaking of 
osteoclasis for genu valgum, I wish it to be clearly understood that I practise it chiefly as 
a substitute for splints, and consequently refer only to the treatment of this deformity as 
it occurs in quite young children, that is to say, in children under five years of age, or in 
those a year or two older who are markedly rickety. 

‘Many surgeons, I believe, practise osteoclasis for curved tibize, but com paratively few 
do so for knock knee. The objection, it is said, being that in so doing you produce 
a separation of the lower epiphysis of the femur, and so may interfere with the subsequent 
growth of the limb. Now I have on several occasions forcibly straightened a knock-knee 
on one side only, and have examined the children eighteen months afterwards, and found 
absolutely no difference in the length of the limbs. And further, at the time of operation, 
I examine for the seat of fracture, and find that it almost invariably takes place at a point 
where the lower end of the femur joins the shaft, and quite an inch above the epiphysial 
line. 

‘My hands are the only osteoclasts I have ever used, and in forcibly straightening 
a knock-knee (say that of the right side), standing to the right of the patient, the child of 
course being under chloroform, I grasp the thigh firmly with my left hand about two 
inches above the patella, using my index finger supported by my other fingers as a 
fulcrum, and hold the thigh perfectly steady with this hand; then, with the right hand 
grasping the leg just above the ankle, gradually straighten the limb, the knee joint being 
kept over-extended the whole time, 

‘ After osteoclasis I put the limb in plaster of Paris, which is kept on for a month; the 
plaster is then removed and ‘the child kept off its feet for a further period of six weeks, 
after which it is allowed to run about, constitutional treatment being, of course, adopted 
from the first. 

‘There is no doubt that in children over four years of age considerable force is some- 
times necessary ; if, however, in attempting to forcibly straighten a crooked bone one has 
to use so much force as to render it uncertain where the fracture will take place, then you 


had better desist and perform an osteotomy.’ ; 


Mr. Murray, in addition to writing the above account, has been good 
enough to come over and show us his modus operandi, and we must admit 
that, strictly within the limitations of age and rigidity of bone that he 
mentions, and provided his exact method is followed, we are convinced that 
the operation is safe and practicable ; but Mr. Murray’s method must be 
absolutely followed, and the exact site of the fracture determined ; it is not, 
moreover, every surgeon who has Mr. Murray’s skill. Other methods of 
treatment do not require further notice. ae 

Osteotomy.—The general principle of an osteotomy is partially to divide 
with a saw or chisel the shaft of the bone in the neighbourhood of the 
deformity through a small wound, then to complete the fracture, straighten 
the limb, and treat it like an ordinary compound fracture. 


Of the various operations devised by Ogston, Macewen, Chiene, Reeves, Schede, and 
others, for remedying genu valgum, in our experience that of Macewen and the section 
of the femur above the condyles by means of a saw from the outer side are the best. This 
plan was, we believe, first employed by our late colleague Prof. T. Jones. Supracondyloid 
osteotomy with a fine Adams’ or keyhole saw is, we think, the most generally useful 
method. In the case of osteotomy of the tibia we prefer to saw through the tibia and 
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fracture the fibula forcibly, or, if that cannot be readily done, we divide the fibula with an 
osteotome through an incision on the outer side of the leg. 

After straightening the limb it is put up in a back and side splint, inner or outer accord- 
ing to the deformity, or in a Macewen’s splint, and left fora week ; at the end of that time 
we take it down and mould it accurately into position under chloroform: the callus is 
soft and moulds easily ; the limb is then ready for a plaster-of-Paris or Thomas's splint, 
which should be kept on for three or four weeks and then taken off, and the limb well 
rubbed, the joints flexed, and then the splints or the splint (fig. 48) replaced for another 
week ; after that the child may be allowed gradually to put his weight upon it. In heavy 
children an extra week should be given, and a light wooden splint worn for another month 
or so. It isa good plan to put on a Thomas's knee-splint after the first month, or even 
sooner. r 

In severe cases of tibial curve, especially of anterior curvature andin some of those 
at the upper part of the leg, the deformity cannot be remedied by a simple section, but 
requires the removal of a wedge of bone; this is a very much more serious operation, and 
one that we think should not be performed for the anterior curve alone, for besides its 
severity it does little to remedy the distortion unless a great amount of bone is taken away, 
and the tendo Achillis divided as well. This anterior curve is also much less important 
than the lateral one, and has more tendency to improve without operation. If osteotomy 
is required in such a case, the oblique section of Gowan is probably the best. 

Osteotomy is a simple operation in most cases, but it has its dangers and its mortality. 
The popliteal artery has at least three times been wounded ; severe bleeding has also 
occurred from the anastomotica magna, death has followed in some few cases, and gan- 
erene of the leg in one at least—a case of our own, in which we removed a wedge from 
the upper part of the tibia. In this, our only serious casualty, no vessel was wounded, 
but either from pressure of the bones in their altered position, or from the splints being 
put on too tightly, the limb had to be amputated subsequently. “There is no comparison 
between simple section and excision of a wedge in severity. For details of the various 
operations we must refer to the orthopzedic and general surgical works. 

Drilling holes in the bone and subsequent fracture, with modifications of this plan, 
have, we think, no advantages over the saw and osteotome ; which of these is used is 
nearly a matter of indifference. 

Multiple osteotomies, i.e. section of femur and tibia at one or more points, are some- 
times required; when this is so we prefer to do one at a time on each limb, though Mac- 
ewen has many times done several with perfect success. Deformities of the fibula alone 
from rickets are never important. 

Osteotomy of the femur with a saw from the outer side is best performed by placing 
the limb upon a sand pillow, with the knee s/ig¢/y flexed, and making a puncture with a 
large tenotome on the outer side of the limb, just in front of the border of the tensor 
vagine femoris, and a finger’s breadth above the level of the adductor tubercle. The 
knife is then carried across the limb, keeping as close to the boneas possible, taking care 
not to thrust it through the skin on the inner side. In this part of the incision the blade 
should be held flat, i.e. in the same plane as the surface of the femur; as soon as the 
inner side of the limb is reached the knife is turned with its edge against the bone and 
withdrawn. It should during withdrawal be gently pressed against the bone so as to 
divide the periosteum and form a track for the saw. As soon as the knife is taken out of 
the wound the narrow saw is thrust sharply with a jerk into the skin wound and its point 
made to strike the femur; it is then ‘carried readily over the front of the bone and its 
point felt beneath the skin on the inner side. The limb is well steadied and the bone 
sawn ; care being taken to saw at right angles to the axis of the femur. In sawing, the 
hand should be tilted, so as to divide mainly the outer and front parts of the shaft, until 
nearly the whole thickness is sawn through. It is a matter of experience how far to saw 
—usually about two-thirds of the way through is sufficient; a useful guide is the depth 
of the saw from the front of the bone as felt through the soft parts. When the bone is 
nearly divided the saw is withdrawn, the thigh steadied by the hand nearest the patient's 
trunk, and the limb bent inwards by adducting the leg with the other hand. The bone 
sometimes snaps sharply and sometimes yields: in the latter case sclerosis has not 
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probably gone so far, and the fracture is more or less green-stick. One of our house 
surgeons remarked that the patient had less pain after these yielding fractures than when 
the division was complete, no doubt because there was no complete separation and less 
mobility of the fragments. 


Should the saw have been withdrawn too soon, and it is found impossible with reason- 
able force to fracture the limb, it is usually easy to reintroduce the saw and divide the 
bone further; the groove already made is usually found without much trouble ; failing 


this, the best plan is to enlarge the opening and divide the bone with an osteo- 
tome. ‘ 


Section of the tibia is done in the same way, the puncture being made over the anterior 

border of the bone at the line of greatest curvature. It is usually possible to fracture the 
fibula ; if not, it should be divided with an osteotome through an incision over it. Mac- 
ewen’s operation we need not describe, as for general use we prefer the method already 
mentioned, but we may say it consists in incomplete section of the femur with a graduated 
osteotome from the inner side, through an incision in the soft parts. His guides are ‘a 
line drawn a finger’s breadth above the level of the upper border of the external condyle, 
and a line drawn parallel to and half an inch in front of the tendon of the abductor 
magnus.’ The point of intersection of these lines is to be the centre of the incision. In 
none of these operations is any ligature or suture required, and antiseptics should be 
rigidly carried out. The wound in the soft parts is healed usually in a week, or a point 
of superficial granulations alone remains, and it is only occasionally that the dressings 
require changing from oozing of blood. It is well to squeeze all the blood out of the 
opening before putting on the dressings. 
_ The deformity resulting from non-apposition of the fragments after these operations 
gets modelled down after a few months just asin a fracture. Oblique section of the bone 
as in a splice, a plan suggested by Mr. Gowan, is sometimes worth trial; it causes less 
immediate deformity, but is somewhat more difficult to manage. 


Achondroplasia 


Achondroplasia is a foetal bone disease, which runs its course between 
the third and sixth months of the intra-uterine life, and gives rise to a 
stunting and deformity of the long bones, which persist through life. 

Depaul and, later, Parrot were the first to describe this condition and 
differentiate it from foetal rickets. Parrot named it ‘achondroplasia,’ while 
Kaufmann described it under the name of ‘ Chondrodystrophia fcetalis.’ 

The cause is quite unknown, but there is a tendency for it to run in 
families, as, in some instances, women who have suffered from the disease 
have borne infants similarly affected. It is well known that certain breeds 
of cattle and certain dogs, such as dachshunds and Scotch terriers, have 
short, curved legs and comparatively long bodies, due to or resembling 
this condition. It is interesting to note that many little glazed earthenware 
figures which have clearly been modelled from achondroplasic dwarfs are 
found in the tombs of ancient Egyptians. That such dwarfs existed in 
ancient times is certain, and also that they were deified. According to 
Dr. E. A. Wallis Budge these statuettes are representations of the god 
Ptah-Seker-Asar, the triune god of the resurrection. 

The achondroplasic foetus is often born dead ; others who have appa- 
rently suffered in a slighter form survive, and growing up show in after life 
the peculiar dwarfing of the limbs characteristic of this peculiar disease, 

The chief anatomical feature consists in a failure of enchondro-ossifica- 
tion during the third to the sixth month of foetal life. Those bones which 
normally remain cartilaginous till after the sixth month—as, for instance, the 
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sternum, patella, costal cartilages, tarsal and carpal bones, escape deformity. 
The bones which are formed in membrane show no deformity—as, for 
instance, the vault of the skull and clavicles ; whilst the long bones of the 
arms and legs, the metatarsal and metacarpal bones and phalanges, as well as 
the pelvis, are affected. The base of the skull is foreshortened and the 
centres of ossification prematurely united. 

A histological examination shows that the epiphysial cartilage has failed 
to undergo the changes necessary for the formation of bone; there are no 
columns of cells, no proliferation of nuclei, and an absence of blood vessels 
in the area of what. should be ossification. There is perhaps a layer of 


Fig. 49.—Achondroplasia in a boy of 7 years of Fig. 50.—Side view of boy in fig. 40. 
age. (Drs. Jeffreys Wood and Hewlett’s case.) 


fibroid tissue between the cartilage and the cancellous tissue. In other 
cases there is evidence of some partial enchondro-ossification. On the 
other hand the periosteal ossification is not interfered with. 

At birth the achondroplasic foetus shows striking deformities : the arms 
and legs are perhaps half their normal length, the bones are thick and the 
normal curves greatly exaggerated ; the epiphyses are enlarged. The 
fingers of the hands if the palms are laid flat markedly diverge, forming 
the trident hand (J. Thomson). The skin hangs in folds and furrows. The 
head and trunk are of normal size, but the root of the nose is depressed by 
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reason of the foreshortening of the base of the skull. There may be 
macroglossia, obesity, prominent abdomen especially, and other minor 
associated abnormalities. 

As the child grows up it is usually late in walking and awkward in the 
use of its limbs, but its intellectual powers are unaffected.. The arms are 
short, and when hanging down the fingers perhaps reach the iliac crest or 
trochanters. (See figs. 49 and 50.) The gait is waddling, and there is 
marked lordosis. The legs are short, so that in some instances the child 
can bend down and kiss his toes without bending his knees. The shortened 
ribs, which may be beaded, lead to a deformity of the chest which closely 
resembles rickets. The hands like those of the foetus are trident, spreading 
out. Drs. Jeffreys Wood and Hewlett give the following dimensions of three 
cases observed by them :— 

Boy aged 7 yrs., 37 in., 383 lb., 223 in. circum. of head (see figs. 49 and 50). 

Boy aged 8? yrs., 36 in., 383 Ib., 224 in. circum. of head. 

Girl aged 11 yrs., 424 in., 534 lb., 233 in. circum. of head. 

A still further arrest of development is described by Ballantyne as 
‘Phocomely,’ in which no bone formation occurs at all in the limbs (see also 
‘ Cleido-cranial Dysostosis, page 244). 

Lateral Curvature of the Spine.—This affection in its most common 
form is a disease rather of early adult life than of childhood, being seldom 
found before puberty, hence only the more important features will be con- 
sidered here. There are, however, certain forms of scoliosis that belong to 
childhood more particularly : such are the rickety lateral curvatures and those 
due to empyema or unilateral limb-shortening, as well as, of course, the con- 
genital cases. It must be remembered that in infants the normal curvatures 
of the adult spine do not exist. 

It is now well recognised that the deformity is a compound one, that there 
is never a pure lateral curve without rotation, nor pure rotation without a 
lateral curvature, although it may in some cases require close observation to 
verify this, and the more so that rotation conceals to a greater or less extent 
the lateral deviation by bringing the spinous processes nearer the middle line. 

As soon as any lateral bending in one segment of the spine occurs, two 
things necessarily happen if the child maintains the erect posture: first, 
compensatory curves must take place in the other parts of the spine to 
balance the primary curve and maintain equilibrium ; next, the obliquity o. 
the articular processes, and in the dorsal region the powerful rotation action 
of the ribs when they are approximated, must result in rotation of the 
vertebrz upon a vertical axis.! Hence in a case of lateral curvature we . 
almost always see compensatory curves in the opposite direction, and in- 
variably more or less rotation ; the term rotato-lateral curvature is therefore 
the more exact title. Scoliosis is convenient as a short synonym. Scoliosis 
in children may be the result of— 

1. Congenital malformation of the spine, in which imperfect segments 
of vertebral bodies are intercalated on one side of the spine only. (Bland 
Sutton, ‘ Med.-Chir. ‘Trans.’ 1884.) 

1 Judson of New York attributes the rotation to the fact that the ribs are attached to 
the spine behind the bodies—the latter, as it were, are free in the thoracic cavity, and there- 
fore liable to rotate, while the spines form part of the thoracic wall. 
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2. Congenital deficiencies in the limbs of one side, so that the action of 
the muscles and the weight of the normal limb are unbalanced. 

Occasionally scoliosis is secondary to the form of congenital torticollis 
which is due to malposition in utero.’ It results also from the acquired form 
of wryneck. 

3. Shortening of one leg from any cause : for instance, a flexed, anchy- 
losed hip or knee gives rise to shortening and compensatory scoliosis. 

4. Imperfect development or sinking in of the chest-wall on one side, as 
in atelectasis or empyema. 

5. Muscular and ligamentous weakness combined with faulty attitudes. 

6. Rickets. 

7. Caries, especially if one side of the body only is involved. 

Various other types of scoliosis have been described, but they may all be 
practically grouped under one or other of the above heads. 

The mode of production of rotato-lateral curvature by the above causes 
is obvious except in cases of Group;5, of which a word or two more must 
be said. It is usually stated that this form of scoliosis is a disease of the 
upper classes, and is found in girls who loll about or sit in ungainly attitudes 
for long hours, writing or working, during their most active period of de- 
velopment, while at the same time no sufficient exercise is given to their 
muscles. While it is true that weak spines or slight degrees of curvature 
are often thus produced, the disease is common enough among the poor, 
and, as it is usually neglected in its earlier stages, is seen in much worse 
degrees. It is also not rarely found in muscular, well-developed people in 
early adult life. It is, moreover, at times produced in young girls by carry- 
ing heavy babies or other burdens too great for them. 

The whole spine should in all cases be carefully examined with the patient - 
stripped, and the back should be inspected in different positions of curvature 
and of the limbs, the course of the spines and the level of the scapule and 
iliac crests being noted. 

If a weak or tired spine is examined with the patient stripped and 
standing or sitting upright, it will perhaps be seen at first to be held fairly 
straight, but often after a minute or two the weight is thrown to one side, 
the lumbar vertebrae curve with their convexity towards that side, and a 
compensatory dorsal curve appears with its convexity to the opposite, - 
usually the right, side, while a slight alternating curve in the cervical region 
is sometimes readily seen. At the same time flickering contractions of the 
spinal muscles as they become tired are often visible. In an early case all 
these bends can be straightened out by an effort of the patient, or by bending 
forwards or by lying down. If, however, the patient is neglected the curves 
tend to become permanent, for the weak muscles become contractured on the 


| Congenital Scoliosis. —A boy of 13 years was seen in September 1898, who was said to 
have been born with a crooked spine and had also congenital club-foot, which was 
operated upon. At the time of the visit there was very severe scoliosis, with the lumbar 
convexity to the right. He was very rigid and had great deformity of the chest. No 
movement affected the position at all, and there had been no material change during the 
last year. No cause for the curvature was found in the chest or limbs, and the talipes 
was quite corrected. In this case the scoliosis was probably due to the same malposition 
in utero which produced the talipes. 
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concave side, the ligaments become shortened, the intervertebral discs thinned 
and compressed, and the shape of the vertebral bodies and articular sur- 
faces-at last altered. But while this is going on the vertebre rotate upon a 
vertical axis so that the bodies come to face towards the convexity of the 
curve, and the ribs become bent in sucha way that there is a sharply convex 
bend backwards close to their angles on the same side ; this produces a 
prominence also on the convex side, while in front, in order as it were to 
reach the sternum, the ribs are usually more or less flattened and straightened 
out. The converse of all this takes place on the opposite side of the spine. 
There is still a further change resulting from this : the scapula on the convex 
side is pushed out by the bulging ribs and 
projects backwards, while it is raised or 
lowered above the level of its fellow ac- 
cording to the exact seat of the curve ; this 
is so marked that ‘growing out of the 
shoulder’ is usually the first sign noticed 
and the popular name for the affection. 
The scapula on the concave side also often 
projects sharply backwards and towards 
the mid-line,' since it cannot rest evenly 
against the flattened chest wall (v7de fig. 51). 
A projection of the hip on one side or the 
other according to the curve will also be 
noticeable. 

All degrees of deformity may be met 
with, from the mere weak spine, with no 
permanent curves but with a tendency to 
collapse in any direction, to deformity, 
where the ribs on one side are overlapping 
one another and lying within the crest of 
the ilium, while the whole trunk is distorted 
and misshapen. Sometimes an antero- 
posterior curve (kyphosis) coexists with 
the scoliosis, and it is very important not 
to be misled by this ; still more important 
is it to remember that in cases of caries 
there is sometimes a lateral curvature before 
any angular curve appears: this may occur 
either in caries of the bodies or, as pointed out by Reeves, where there is 
disease of the articular processes or costo-vertebral joints. The diagnosis is 
to be made by noting the rigidity of the spine and usually the greater 
severity of the pain in the case of caries, as well as by the history of the 
patient. The exact position of such curve is by no means constant, and, 
though a curve convex to the left in the lumbar and convex to the right 
in the dorsal region is the commonest condition, the lower curve may be 
dorso-lumbar or the sides may be reversed, and so on. This, of course, 
depends largely upon the cause of the curvature; thus in empyema the 
amount and position of the collapse will determine the curve. Sometimes, 
especially in rickety cases, and probably in those due to partial atelectasis, 
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Fig. 51.—Lateral Curvature of the Spine 
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the curvature is local and the compensatory curves are so slight and 
diffuse as to be nearly imperceptible. In some cases curvature of the 
spine is to be looked upon as compensatory and advantageous, and not asa 
morbid condition ; such are slight curvatures which make up for inequality 
in the length of the limbs and the slighter degrees of curve due to 
empyema ; thus in one case the curve may help to hide the deformity and 
in the other assist in filling up a suppurating cavity. 

Aching pain of greater or less severity, and a general feeling of tiredness, 
with depression of spirits and tonelessness, are the principal subjective 
symptoms of lateral curvature. The pain is usually-in the side and not in 
the back or chest and abdomen. 


Fig. 52.— Reclining Board for Lateral Curvature, with Extension Apparatus for the Head and 
Arms. The head straps have been omitted for clearness, and only part of the couch is shown. 
Both head and hand straps are fitted with india-rubber accumulators. 


Treatment.—Scoliosis due to congenital malformation ot the spine itself 
or to deficiency of an entire limb, as well as that due to collapse of the chest 
wall after empyema or severe atelectasis, is necessarily not entirely and in 
many cases not at all remediable, while curvature due to rickets, weakness, 
bad habits, or a shortened leg may in its early stages be entirely cured and 
in almost any stage prevented from getting worse. 

In any case the aim must be to remove first the cause tending to increase 
the deformity, to improve the general health, to strengthen the muscles and 
ligaments, and to avoid pressure and strain upon the weak parts. In the 
rickety scoliosis of young children the rickets must be treated and the child 
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must be flat upon its back or face, or upon its side, with pillows so arranged 
as to straighten out the curves. The principle is not to keep the patient 
lying down,which would of course in no way strengthen the muscles, but to give 
the parts just such exercise as will make them develop, and in the intervals 
give them complete rest. 

Fresh air, friction to the spine, with frequent change of position and proper 
exercises, diet and medicine, will readily cure any case in which there are no 
fixed curves, while in the more severe cases in older children the same treat- 
ment must be adopted. In an ordinary case, the result of weak muscles and 
joints, and improper postures, the lines of management are to avoid tiring the 
muscles and ligaments, and yet to strengthen them by exercise ; to avoid the 
postures which have produced the deformity ; to counteract their effect by 
opposite positions, thus stretching contractured muscles and ligaments, &c. 
It is impossible here to enter into details of the various exercises required or 
of the different apparatus recommended, but it may be said that, in addition to 
all means of strengthening the health and improving the tone of the muscles 
—friction, salt-water douches, general exercise, and so on—a careful examina- 
tion should be made with the child stripped entirely to see what positions 
and movements tend to correct the deformity, and these should be made the 
subject of regular practice at intervals through the day. A reclining board 
such as that figured (fig. 52), or some similar one, horizontal bars, trapezes, 
dumb-bells, Sayre’s suspension apparatus, and so on, are all useful as means 
of strengthening the muscles. 

Regular walking exercise for frequent short periods should be taken, the 
patient lying down afterwards, and constant watchfulness to correct any 
tendency to loll must be observed. Busch’s plan of making the patient lie 
prone, with the chest and head over the end of a couch, then bending down- 
wards and raising the front half of the body against gradually increasing 
resistance, is a good method of exercising the spinal muscles. Bending 
the body forward with the knees straight and trying to touch the toes with 
the hands, then recovering and bending backwards with the head well thrown 
back ; keeping head and shoulders back and leaning towards the side of 
greatest convexity, then recovering the upright posture ; lying down with a 
large hard pillow or Barwell’s sling under the convexity of the ribs ; raising 
the arm on the concave side and pulling the body up by it by means of a 
horizontal bar or trapeze: all these are good movements. For private 
patients much time is saved to the surgeon and expense to the patient by 
instructing a professed masseuse or gymnast to carry out such manipulations 
as the surgeon may order. 

It is a good plan to let the patient sleep in a Barwell’s sling or put a hard 
pillow under the convexity of the chest and remove the one under the head, 
or substitute a thin one for it. Of forcible ‘ redressement’ we have no ex- 
perience, but careful moulding of the deformity with the hands is worth doing. 

All spinal supports are to be reserved for cases where the deformity is 
extreme or rapidly increasing, and must be used with the greatest caution, 
and never relied upon except in conjunction with the exercises and other 
means already indicated. As a means of treatment alone they are as harm- 


ful as they are wrong in principle. No cases of lateral curvature must ever 
R2 


never allowed to remain sitting up for any length of time ; its general posture 
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be given up to the care of an apparatus maker. For details as to spinal 
supports, modes of measuring the deformity, &c., the works of Reeves and 
others may be consulted, but, as a rule, the less supports are used the better. 

Dysostose cléido-cranienne.—This curious affection appears to run 
in families and is characterised by retarded or imperfect ossification of the 
bones of the skull and clavicles. The first account was given by Marie and 
Sainton (Soc. méd. des hip., 1897 and 1898), who gave the name of dysostose 
cléido-cranienne héréditaire. G. Carpenter (Lancet, January 1899) described 
five cases in one family—father and four children, three other children 
remaining normal. According to Comby, upwards of thirty cases have been 
described. 

The cause is quite unknown ; presumably it is due to some develope- 
mental failure at an early period, as the clavicle commences to ossify in the 
second month of foetal life. The anomalies are not entirely confined to the 
cranium and clavicle, as there may be some malformation of the vertebra, 
sternum, and other bones (Comby). The bones of the cranium are thin and 
porous, and a number of Wormian bones may be present at the sutures, 
especially the sagittal and lambdoidal ; the base of the skull is foreshortened. 
The essential feature is that there is an arrest of development and of ossifi- 
cation, partial or total, of the bones of the cranium and clavicles. The 
clavicles may be entirely absent or vestiges remain associated with the 
rudimentary episternal bone, and in some cases an unattached acromion 
process (Hamilton). | 

On examination of the patient, the clavicles are found absent, or there is 
a rudimentary clavicle or clavicles, with loose attachments of the episternal 
bone and acromion process. The muscles in the neighbourhood are un- 
affected. In consequence of the absence of the clavicles, the shoulders can 
be brought together in front and various forms of contortions may be made 
with the arms and shoulders. 

The shape of the head varies ; in the majority of cases it is affected as 
well as the clavicles. The cranium appears large as compared with the 
face, the frontal and parietal eminences being like bosses while the occiput 
‘5 flattened. The fontanelles and sutures remain membranous for many 
years ; even in adult life the anterior fontanelle may remain open. 

The general state of the health does not suffer and the intelligence is 
normal. 

There is no treatment likely to be of service. 

Antero-posterior Curvature.—Occasionally cases of antero-posterior 
curvature (kyphosis) are met with in children, both in infants and in those 
of older growth, and it is especially common in backward and mentally 
deficient children. These must be distinguished from the common rickety 
kyphosis. They give rise to an appearance closely resembling the stooping 
and bent back of old age, and may be mistaken for cases of caries. Absence 
of rigidity and pain and of evidence of rickets will usually enable these cases 
to be recognised, but it is well to watch them closely for a considerable time 
before assuming that there is certainly no caries. Exercises are the best 
means of treatment. | 


CHAPTER. XIII 


TUBERCULOSIS 


Ltiology.—To become tuberculous an individual must not only be 
infected by the bacillus tuberculosis, but at the time of infection must 
present somewhere in his body a suitable soil for the propagation of the 
organism. 

There seems little doubt that anyone living under present conditions in a 
large city has plenty of chances of becoming tuberculous, and if he does not, 
it is not so much from lack of opportunity of infection as from his tissues 
being incapable of playing the part of host. There is reason to believe that 
the dust of dwellings is frequently the carrier of the germs, and that the 
bacilli gain entrance into the lungs by the inspired air. There is evidence 
to show that the bacilli may find their way into the alimentary canal by 
means of raw milk taken as food. The infant may also become infected by 
its habit of putting all sorts of things to its mouth, to say nothing of the 
‘comfort’ which is alternately on the floor and in the mouth. 

The relative importance of the ‘soil’ as compared with the ‘seed’ has 
been much discussed. In past times, before Koch’s discovery, the tubercu- 
lous or strumous diathesis derived from inheritance was looked upon as 
playing a very important part in predisposing to tuberculosis. That it does 
play an important part is certain, as experience teaches that a vulnerability 
or a predisposition to become tuberculous runs in families, and indeed the 
same is true of measles, scarlet fever, and other infectious diseases. But it 
is not easy to distinguish between the influence exerted by heredity and the 
influence exerted by bad food, exposure to cold, bad air, and by other con- 
ditions which lower vitality and render the individual a ready prey when 
infected. There can be no doubt that some infectious diseases, such as 
measles and whooping cough, predispose to tuberculosis by rendering certain 
groups of lymphatic glands, as the cervical and bronchial, for instance, a 
suitable soil for the propagation of the specific bacilli. 

The age of the individuai appears to have an important influence. The 
foetus rarely suffers from tuberculosis. _Newly-born calves are apparently 
rarely attacked, though born of mothers affected with well-marked tubercu- 
lous disease. Tuberculosis is not a common disease in infants under six 
months of age ; it is rare to find infants under this age suffering fram mesen- 
teric disease, tuberculous meningitis, or tuberculous disease of glands or 
bones. The disease is more common between the ages of six months anda 
year, but after a year old and onwards it becomes exceedingly. common. 
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With the exception perhaps of children under six months old, the susceptibility 
to tuberculous disease is greater during early than adult life. It cannot 
be said with any accuracy what proportion of our child population suffers 
from tuberculosis, and statistics cannot be of much value on account of the 
impossibility of diagnosing tuberculosis of the internal organs, especially in 
the milder forms. 

Pathology.—It is safe to say that of all the organs of the body, the 
lymphatic glands, especially those which drain mucous membranes, are the 
most likely to become tuberculous during early life. The groups of glands 
most often affected are the. cervical, bronchial, and mesenteric. The cer- 
vical group drain the mouth and pharynx, and assuming that the bacilli 
are arrested in the mouth or nose from air inspired or food taken, they enter 
the lymphatics and become arrested in the cervical glands, and if the soil is 
favourable will develop here. Extension may take place over a wide area, 
the local glands becoming affected, and later possibly distant parts. In the 
same way, if the bacilli enter the bronchial tubes they are probably arrested 
in the bronchial glands. Tuberculosis of the mesenteric glands presumably 
arises in a similar manner, from bacilli entering the alimentary canal in milk, 
or they may be swallowed in the saliva or sputa. In the vast majority 
of cases it is likely that the route taken by the infective germs is by the 
cervical, bronchial, or mesenteric glands. While in a large number of cases 
local foci are first formed in these glands and distant foci develop secondarily, 
yet this is apparently. not always so, as it is presumably quite possible for the 
bacilli to find no resting place in the glands, but pass through them to some 
distant part, as for instance the cerebellum or the epiphysis of a long bone, 
where they find a suitable soil for development. In many cases the tuber- 
culous process spreads by direct contact ; thus frequently the roots of the 
lungs are invaded by extension from tuberculous bronchial glands which 
accompany the bronchi into the lungs. A lung is sometimes affected 
secondarily by contact with the caseating body of a dorsal vertebra. Tuber- 
culous peritonitis often arises from contact with caseous mesenteric glands 
or contact with tuberculous intestines. 

Besides the lymphatic glands, tuberculous disease of bone is exceedingly 
common during early life, as for instance caries of the spine, chronic hip 
disease, chronic osteo-myelitis of the small bones of the hands and toes. 
Dactylitis is very frequently associated with ‘strumous nodes’ or ‘cold’ 
subcutaneous abscesses. What determines the growth of tubercle in a par- 
ticular body of a vertebra or the epiphysis of a hip? Presumably the infec- 
tive germs have entered the system by the ordinary channels, but why is a 
particular spot selected? It is impossible to say why that particular spot 
should be a suitable soil, but it is by no means unlikely that, in some 
instances at any rate, an injury followed by some chronic inflammation may 
be the predisposing cause. There can be little doubt that the bacilli travel 
in the blood current and are thus conveyed from, say, the bronchial glands 
to distant parts of the body, as the brain, a vertebra or the hip-joint, or they 
may be conveyed by means of the venous blood current to the lungs and 
set up there new foci. In tuberculous disease of the bones in relation to the 


tympanic cavity, suppuration perhaps predisposes and the infection enters 
from the throat. 
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With regard to the internal organs, there is strong evidence to show that 
the lungs are more frequently affected than any other internal organs, but at 
the same time it must be said that during early life tuberculous lesions are 
much more widely distributed throughout the body than they are in adult 
life. A general tuberculosis in which lungs and abdominal organs share is 


very common. In 155 cases of tuberculosis dying in the Manchester 
Children’s Hospital, it was found fost-mortem— 
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A careful examination of these cases was made with a view to try to come 
to aconclusion as to the route by which the infection had entered the system. 
We came to the conclusion that in at least 50 per cent. of the cases the 
bronchial glands or lungs were first affected ; that in 12 or 13 per cent. the 
abdominal organs were primarily affected, making it probable that the intes- 
tines and mesenteric glands had been affected by food or milk containing 
tubercle bacilli. Inthe remainder of the cases the lesions were so abundant 
and widespread, that it was impossible to say which were the earliest foci. 
In some cases the cervical glands were caseous or cretaceous. We must 
bear in mind that the figures just given only refer to cases of tuberculosis 
dying of meningitis or from exhaustion the outcome of hectic fever, mal- 
nutrition or diarrhoea. They are no certain guide to the numerically much 
larger number of cases of local tuberculosis which do not die, but in whom 
the tuberculous process gradually comes to an end. A large proportion of 
children suffering from tuberculous peritonitis recover, the lesions probably 
never being widespread. In a large proportion of children with caseous 
glands in the neck, or bone tuberculosis, the lesions remain local and recovery 
takes place. The figures, however, certainly point to the frequency with 
which the infection enters the system by the inspired air. If the bacilli enter 
the bronchi, they are arrested in a cul-de-sac and are under favourable con- 
ditions for entering the lymphatics, while if they enter the alimentary canal 
they are likely to be passed along with the liquid contents of the intestines, 
There is, however, evidence that infection does take place from the intes- 
tines, as in some of our cases the lesions were confined entirely to the 
abdominal organs. 

The Jost-mortem examinations made by G. F. Still upon infants and 
children dying either of tuberculosis or with tuberculous lesions in the 
bodies, led him to the conclusion that 17 per cent. of the cases of tuberculosis 
in children under 3 years were intestinal in origin. If all agés up to 
12 years were included, the proportion was greater—namely, 29 per cent. 
Guthrie found evidence of primary abdominal infection in 26 per cent. of his 
cases, and Carr in 16°7 per cent. 
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These facts, taken in connection with the fact that cow’s milk forms a 
large proportion of the food of early life, and that 30-50 per cent. of the 
cows in this country suffer from tuberculosis, suggest that the infection finds 
entrance into the body by milk. 

On the other hand, the tubercle bacillus is very widely distributed and 
abundant under conditions of modern civilisation, and the risk is not so 
much from infection as that some organ in our bodies should be in a 
condition suitable for the cultivation and growth of the bacilli. According 
to Schmaus, 40 to 50 per cent. of all cadavers, excluding nursing children in 
our large cities, show lesions of a tuberculous nature, and that 25 per cent. 
of patients dying from other diseases have healed or latent foci. But if 
macroscopical appearances were not alone considered, but a careful search 
made for the tubercle bacilli, as was done in a series of 500 cases, 97 per 
cent. revealed evidence of tuberculosis past or present! Itis quite possible, 
therefore, that the frequency with which the abdominal glands are found 
tuberculous may be explained on the ground that they in common with all 
lymphatic glands during early life are especially vulnerable, and not that 
the ‘ port of entry’ is the intestine. 

Koch denies that bovine tuberculosis will grow in human soil, and is 
entirely sceptical with regard to abdominal tuberculosis being due to 
tuberculous milk. On the other hand, Raw, as the result of his researches, 
believes that while human and bovine tubercle bacilli are distinct varieties, 
the caseous lesions of gland, bone, &c., so common in children are: due 
to bovine tuberculosis transferred from the cow by means of milk. 

The whole question of tuberculosis is far from being settled. 

One point is worthy of remark, and that is with regard to the different 
degrees of malignancy exhibited by tuberculous processes. Compare, for 
instance, an acute miliary tuberculosis running a course of a few weeks, and 
a tuberculosis of a cervical gland or patch of lupus which shows but litle 
tendency to spread or at least spreads very slowly. There is an immense 
difference between the rate of progress in some cases of phthisis and others. 
It is clear, inasmuch as the tuberculous process is spread by contact, that the 
location of the lesion is important in regard to prognosis. Thus a bronchial 
gland surrounded by lung is a far greater danger to the individual than a 
caseous cervical gland. It is perhaps difficult to say how far a rapid or a 
slow process is dependent upon the bacilli themselves, whether they are of a 
malignant or mild type, or whether it is a question of soil alone. In the old 
days the mild type or slowly progressing process in which caseation slowly 
took place was not recognised as tuberculous, but was designated strumous ; 
while the more acute type represented by the ‘grey granulation’ was 
essentially a tuberculosis. To become strumous was not a very serious 
affair ; to become tuberculous meant a death certificate at no distant date. 
To-day we recognise that strumous processes are slowly progressing tuber- 
culous processes, and as such are in danger of involving important organs ; 
while, on the other hand, we know that tuberculosis of the lungs and 
abdominal organs may at almost any stage become arrested, and that a large 
number of cases of local tuberculosis end by complete recovery. 

Practically there is nothing to be gained by the use of the word struma 
or serofula, nor of the several ‘types’ associated with strumous disease. 
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While tuberculous disease may make its appearance in the unhealthy, or in 
those in whom there is a family history of tubercle, yet it constantly crops 
up in those who are apparently in perfect health, and in children where there 
is no history whatever of any family tuberculous disease. 

‘We will give a short summary of the differences which distinguish 
tuberculosis in childhood from that of adult life. 

1. Frequency with which the lymphatic glands are affected in children. 

2. Frequency of tuberculous lesions of bone and subcutaneous tuberculous 
abscesses. 

3. The frequency with which the abdominal organs, peritoneum, intestines, 
and mesenteric glands are affected. 

4. The frequency with which tuberculous meningitis and caseous lesions 
of the brain occur. 

5. The frequency with which tuberculosis of the lungs begins at the roots 
by infection from the bronchial and pulmonary glands. 

The student who attends the in-patient and out-patient departments of a 
children’s hospital, and whose opportunities have been hitherto the study of 
tuberculosis as it affects adults rather than children, will be struck with 
some of the differences as just summarised. The form of tuberculosis of 
adults which is most common is a tuberculous disease of the lungs, proceed- 
ing from apex to base. Among children he will see a large number suffering 
from tuberculous cervical glands, spinal disease, hip disease, dactylitis, sub- 
cutaneous tuberculous abscesses. He will probably note more cases com- 
mencing with abdominal tuberculosis than pulmonary tuberculosis, and he will 
frequently come across tuberculous meningitis and tuberculous tumours of 
the brain. He cannot fail to note also the large number of children who 
completely recover from tuberculous disease. 

For the most part tuberculous disease will be found described in the 
chapter devoted to the diseases of various organs; we will describe here 
acute and chronic general tuberculosis. 


Acute Miliary Tuberculosis 


Acute miliary tuberculosis is perhaps commoner in early life than it is in 
after years ; it occurs at all ages during childhood, though it is rare before 
the end of the second year. Like tuberculous meningitis, with which it is 
often associated, it usually supervenes in children already tuberculous, and 
occurs but rarely in children who up to the time of falling ill had been in 
robust health. There is usually a history of more or less ill health for some 
time previous to the attack ; there is a history perhaps of whooping cough 
or measles some months before, which has left the child weak, and from 
which it has never really recovered. Sometimes the symptoms of a tuber- 
culosis of the lungs or abdomen are unmistakably present, and then acuter 
symptoms supervene which mark the onset of the miliary form of the 
disease. 

Acute miliary tuberculosis occurs usually in two forms: the ‘typhoid 
form,’ so called because it is apt to simulate enteric fever, and the broncho- 
pneumonic form, in which the symptoms present are those of acute pneu- 
monia, the latter being set up by the presence of miliary tubercle. 
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Symptoms.—In the typhoid form the commencement is usually insidious, 
and is commonly preceded by a period of ill health, during which time the 
child has been noticed to waste, to be feverish at night, to cough, and not infre- 
quently to suffer from diarrhcea or pass slimy, unhealthy-looking stools. The 
child is languid, irritable ; its appetite is very uncertain, and it cares but little 
for its toys. Often there are decided signs of intestinal catarrh ; the appe- 
tite is completely lost, the tongue is coated, and the abdomen distended. An 
examination of the chest may give no decided result, or only some rhonchi 
may be heard, and there may be no very decided cough. In this stage, if the 
symptoms are acute, the resemblance to an irregular attack of enteric fever 
is very close, especially if rose spots resembling those of typhoid are present, 
as is sometimes the case. The diagnosis is especially difficult in young 
children of three or four years of age, who are perhaps very irritable and 
resist any examination of the chest or abdomen, the difficulty being to dis- 
tinguish acute miliary tuberculosis from enteric or subacute intestinal catarrh 
with some patches of broncho-pneumonia. A careful and continuous record 
of the temperature is important ; the temperature should be taken morning, 
afternoon, and evening; the 
variations are usually consider- 
able, sometimes varying from 
99° to 104° F., the highest being 
usually at 4 or 5 P.M. Too 
much stress, however, must not 
be laid on an intermittent tempe- 
rature with considerable flights, 
as in some children a patch 
of broncho-pneumonia without 
marked physical signs will be 
accompanied by a striking inter- 
mittent temperature, and, more- 
over, we have seen a case of 
miliary tuberculosis when the 
temperature only reached 101°5° 

Fig. 53.—Miliary Tubercles of the Choroid ; slight or 102° in the afternoon or even- 
optic neuritis. (From a drawing by P. H. Mules.) ing. Enlargement and tender- 
ness of the spleen may be present 
in an early stage ; in some cases there is a marked feeling of hardness about 
it. In one of our cases rigors, with enlargement of the spleen and an inter- 
mittent temperature, suggested malaria, but the case turned out to be acute 
tuberculosis. 
~ Sooner or later, mostly in the course ofa week or two, more characteristic 
symptoms declare themselves. ‘There is a dry hacking cough, especially 
troublesome at night ; some crepitation or loose rales are heard at the 
apices, roots, or bases of the lungs, and not infrequently a sub-tympanitic or 
high-pitched note may be elicited on percussion, or perhaps there may be 
signs of fluid at one or both bases, with a pleuritic rub. In some cases there 
is marked dyspncea, out of proportion to the pulse-rate and fever ; it is 
caused by the presence of miliary tubercles scattered through the lungs, with 
perhaps some disseminated emphysema or broncho-pneumonia. The hectic 
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continues, and probably sooner or later, in the majority of cases, cerebral 
symptoms due to meningitis or the softening of the brain which accompanies 
it, supervene. 

One of the most important physical signs which may be present is that of 
miliary tubercles in the choroid ; the discovery of these may not infrequently 
clear up the diagnosis of a doubtful case. Unfortunately the restlessness 
and irritability of children suffering from tuberculosis often render it impos- 
sible to make a thorough ophthalmoscopic examination. The tubercles 
appear as small, rounded, yellowish bodies, scattered about the fundus ; one 
or more may be seen near the disc, but usually they are eccentrically seated : 
five or six may often be counted. Often a branch of a retinal artery ora 
vein may be seen to cross in front of one. They appear very rapidly, being 
apparently formed in the course of a few days; if there is tuberculous 
meningitis, the disc may be swollen and indistinct. 

In a case recorded by Proebsting the detection of tuberculous bacilli in the 
urine decided the diagnosis of a doubtful case in favour of miliary tuber- 
culosis. In this instance the miliary tuberculosis was secondary to chronic 
tuberculosis of the kidney. 

The duration of the disease varies, in some cases being short, often only 
three weeks ; in others, perhaps the majority, it is longer, the patient linger- 
ing for six or seven weeks. The supervention of tuberculous meningitis or 
broncho-pneumonia quickly brings the end. 

The broncho-pneumonic form occurs most often in children from two 
to five years of age, and in the vast majority of cases is mistaken for an attack 
of simple broncho-pneumonia. There is often a history of measles or whooping 
cough shortly before the attack, and probably there has been a period of 
ill health with wasting. The symptoms are precisely those of acute broncho- 
pneumonia ; there is fever, dyspncea ; rAles or crepitation are heard over an 
extended area of lung, with more or less impaired resonance over a corre- 
sponding area. The disease usually runs its course in about ten days to two 
weeks, death resulting from exhaustion and more or less asphyxia. The 
family history or previous health may suggest tuberculosis in any given case, 
but no definite diagnosis of tuberculous broncho-pneumonia can be made 
unless tubercles are seen in the choroid. The supervention of meningitis 
suggests tubercle, but a simple meningitis may accompany or follow broncho- 
pneumonia, especially in infants and young children. 

It must be borne in mind that acute or at least subacute general tuber- 
eulosis, which is not of the miliary form, may occur disseminated through all 
the organs. A tuberculosis may run a course of six weeks to two months, 
accompanied by hectic and wasting, and the principal lesions found ost- 
mortem are not miliary tubercles, though these may be present, but ragged 
Cavities in the lungs, caseous bronchial and mesenteric glands, and caseous 
masses in the liver, spleen, and kidneys. In these cases the diagnosis may 
be difficult or impossible for the first few weeks, but careful examinations of 
the apices of the lungs will generally decide the question. 

Diagnosis.—Acute miliary tuberculosis may be confounded with acute 
disseminated tuberculosis, in which the tuberculous growth takes the form of 
caseous nodules or other forms rather than the typical purely miliary form. 
The diagnosis is of very little importance except as regards the acuteness 
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of the case, the miliary form being necessarily the most rapidly fatal. 
Both miliary tubercles and caseous infiltrations may be found in the same 
organ. Acute miliary tuberculosis may be mistaken for typhoid fever, 
subacute intestinal catarrh, acute broncho-pneumonia, acute endocarditis, and 
pyzemia, and we may add influenza when the attack is prolonged, as it some- 
times is for many weeks. 

In making a diagnosis the family and personal history is of great im- 
portance ; if other children or older members of the family have died of 
tuberculous disease, the probabilities in a doubtful case will naturally be in 
favour of tubercle; but it:must not be forgotten that apparently healthy 
children with a good family history will sometimes die of acute tuberculosis. 
A history of a recent attack of measles or whooping cough would be sug- 
gestive, but children with such a history may of course have typhoid or 
any other acute attack. There cannot be much difficulty in distinguishing a 
typical attack of typhoid fever from one of acute tuberculosis, but it may be 
quite impossible to make a diagnosis between an irregular and an erratic 
attack of typhoid and tuberculosis. In both diseases there may be some 
looseness of the bowels, abdominal distension, and intermittent fever ; in 
both the spleen may be enlarged. It is only by having the patient under 
observation for some days, and frequently examining the chest, that a dia- ~ 
gnosis can be made. A short hacking cough, hectic fever, great variations 
of temperature, dyspnoea out of proportion to the temperature, and crepita- 
tion heard in the chest, would favour the diagnosis of acute tuberculosis. 
Any cerebral symptoms, such as: convulsions, squinting, drowsiness, mus- 
cular rigidity, or paresis suggesting meningitis, also favour the diagnosis of 
this disease. 

Some cases of subacute broncho-pneumonia, where the distribution is 
patchy and the temperature markedly intermittent, closely simulate acute 
tuberculosis, and for a few days or a week a certain diagnosis cannot 
be arrived at. It is only perhaps when the pneumonia clears up, and 
the temperature tends to normal, that the suspicions of tuberculosis are 
relieved. 

In acute endocarditis the temperature is apt to be hectic, and in the 
absence of a bruit the diagnosis may be difficult. The presence of a bruit 
would necessarily prove the case to be almost certainly acute endocarditis, 
in spite of it resembling tubercle in other ways. . 

Prognosis.—If the diagnosis of acute miliary tuberculosis can be definitely 
made, the prognosis cannot be otherwise than exceedingly grave. There 
can be little doubt that in a few cases, in an early stage, before the miliary 
tubercles are widely extended, recovery may ensue ; but when the tubercu- 
losis has become general very little hope indeed can be entertained. 

Morbid Anatomy.—The amount of emaciation present depends upon the 
chronicity of the case ; we have seen at the post-mortem cases in which there 
was a fair amount of subcutaneous fat in those who had died of acute miliary 
tuberculosis. On opening the chest, the lungs are found to be in a condition 
of deep inspiration, almost as if they had been injected with some fluid from 
the trachea, while miliary tubercles are seen on the surface or beneath the 
pleura. On section the lungs are found stuffed with miliary tubercles, of a 
grey colour and the size of millet seeds, usually so crowded that not a cubic 
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inch in the whole lungs will be found free. They are mostly more crowded 
at the apex than at the base. Caseating or suppurating bronchial glands 
are almost certainly present. Frequent miliary tubercles are present in the 
glands. Miliary tubercles will be found crowded together in the liver, 
spleen, kidneys, and serous membranes—frequently also in the choroid, and 
on the vessels at the base of the brain. 

In other less acute cases caseous masses and peribronchial tubercles may 
be found in the lungs, and may be associated with more or less miliary tuber- 
culosis. It is curious to note that many observers have failed to find the 
tubercle bacilli in miliary tubercles, and others have found granular masses 
suggestive of spores (Biedert, Ribbert, Malassez, and Vignal). 

Treatment.—lf the diagnosis of acute miliary tuberculosis can be made 
with certainty, little can be hoped for from the administration of drugs. The 
treatment must in such cases be a treatment of symptoms. If the tempera- 
ture takes high excursions towards evening, quinine, antipyrin, or phenacetin 
may be given to anticipate the rise, and the patient packed or sponged with 
cold water to reduce it. The troublesome cough may be relieved by codeia 
jelly or minute doses of opium. The strength should be maintained by a 
liberal diet of beef tea, soups, port wine, Burgundy ; extract of malt and cod- 
liver oil should also be given. lodoform sometimes appears to be useful, 
though it can hardly be said to have'any power in arresting the disease ; it may 
be given in powder with sugar in half- to two-grain doses. The combination 
of digitalis and bark has appeared to us to produce a temporary improve- 
ment, but any permanent change for the better cannot be looked for. 
Creasote and guaiacol have also been used. 


Scrofula and Tuberculosis. 


Liability to Tuberculosis—In certain children there is a characteristic 
tendency to inflammation from trivial causes ; this inflammation is apt to 
occur in, or rather pick out, the lymphatic tissues ; once aroused, it tends to 
spread, attacking often distant parts of the body. If its course is slow, the 
foci of disease tend to become caseous ; once started the progress seldom 
stops, or rather, though it may be arrested for a time, it is apt to be set 
going again by slight causes, even after long intervals of time. This 
tendency is found to run in families, some members showing one form of 
lesion, some another. At times different forms occur at different periods or 
even simultaneously in the same child. 

There is often, though by no means always, a characteristic appearance 
of the patient, but it is quite common to find the disease under discussion 
in children not answering to either description. The types usually 
described are: 1. Sanguine type—the child is tall, slight, graceful, with 
small fine limbs, clear skin, and fine silky hair; the intelligence is bright. 
2. Phlegmatic type—the child is short and thick-set, with coarse skin and 
limbs, thick features, and a dull, flabby aspect. 3. ‘ Pretty strumous’ type 
—which is intermediate between the two former. 

Anatomically, in the subjects of ‘acute miliary tuberculosis’ we find 
always, or nearly so, somewhere in the body, caseous foci. We ought 
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therefore to be on our guard against the onset of tuberculosis in vital parts 
in all cases where such caseous foci exist ; for instance, the common chronic 
osteomyelitis of the finger may be the only discoverable lesion in an 
apparently robust child, yet that child is infected with tuberculosis and may at 
any time develop other foci, and may die of visceral tubercle ; hence none 
of these diseases should be looked upon as trivial. It must, however, be 
remembered that there is evidence to show that there is some antagonism 
between local ‘scrofulous’ lesions ‘and general visceral tuberculosis, or 
rather, that so long as the local lesion is unrepaired the internal organs 
escape, while recovery from the local disease may be followed by general 
infection. This has given rise to the view that the local disease acts as a 
sort of safety valve. It is probable that the truth is that so long as the 
local lesion remains quiescent no general infection takes place, but if from 
any cause the tuberculous material gains access to the neighbouring vessels 
or lymphatics, a rapid dissemination of the tubercle is brought about. The 
disease often lies dormant for years or for a long lifetime, and the patient 
may never show any further sign of tuberculosis ; we must therefore not 
condemn all these children as hopelessly tuberculous. Indeed the tendency 
to develop tuberculous foci often dies out after a time, and the child be- 
comes quite sound. Such children should be taken care of more watchfully 
than others need be, and no source of irritation, however slight, be allowed 
to continue ; carious teeth, little patches of herpes or eczema, slight injuries, 
and so on should be seen to at once, lest chronic inflammation should ensue 
and a tuberculous nidus be established. The diet in all such cases should 
be especially nourishing, and the usual remedies of cod-liver oil as an 
article of food rather than a medicine, iodine in some form, iron, and, above 
all, sea air, should be provided where practicable. In the richer class of 
patients such children should go to school by the seaside. 

Details of management of individual lesions will be found in the various 
special chapters. 

Tuberculous Adenitis.—As already pointed out, the lymphatic tissues 
are those most commonly and most extensively attacked by tuberculosis, — 
and lymphadenitis is commoner than lymphangitis, since any solid material 
taken into the lymphatic vessels is apt to be arrested in the adjacent gland. 
The thick lips and nose and the red patches and eczematous eruptions of 
children are, as pointed out by Curnow, ‘reticular lymphangitis.’ Under 
certain circumstances chilblains are probably a similar condition. Irritating 
matters passing up the lymph stream are not, however, by any means 
always arrested at the nearest glands, partly because: the course of the 
lymphatics varies and the most commonly affected glands may be avoided 
by a bye-route and those further on attacked, and partly because the 
material probably may sometimes pass through one gland and involve the 
next, or after one gland has become inflamed it may become a source of in- 
fection to the next in the chain. Hence search should be made for sources 
of irritation out of the usual path if none are found in the common positions. 
If one obvious enlarged gland exists the presence of others should always be 
suspected. ‘The first thing, then, when a child is brought with an enlarged 
lymphatic gland, is to examine the whole area draining to that gland for 
some source of irritation, past or present: this will be facilitated by the 
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following table, where the principal lymphatic glands and their collecting 
areas are given.! 


TABLE SHOWING THE DISTRIBUTION OF THE LYMPHATIC GLANDS 
AND THEIR DRAINAGE AREAS2 


Head and Neck 


iG GLANDS DRAINAGE AREA 
Cee : "} drain posterior half of head. 
Parotid . ‘ : é . drain’ anterior half of head, orbits, nose, 
, upper jaw, upper part of pharynx. 

Submaxillary : ; . drain the lower gums, lower part of face, 
and front of mouth and tongue. 

UPL AINE C or submental . drain anterior part of tongue, chin, and 
lower lip. 

Superficial cervical. _ drain external. ear, side of head, and neck 

(lying beneath platysma) and face. 
Retro-pharyngeal . : drain nasal fossee and pharynx (upper part). 


Deep cervical : 
Upper set along carotid drain mouth, tonsils, palate, lower part of 
sheath : ees larynx, posterior part of tongue, 
(Internal jugular set) nasal fossa, parotid and submaxillary 
glands, interior of skull, and deep parts 
of head and neck. 


Lower set in supra- drain upper set of lymph glands, lower part 
clavicular fosse : of neck, and join axillary and mediastinal 

glands. 

Upper Extremity 
Supracondyloid® . ; . drain three inner fingers. 

Axillary 4 ; : drain upper extremity, dorsal and scapular 
regions, front and sides of trunk and 

breast. 


Lower Extremity 


Anterior tibialand popliteal: drain the deep lymphatics of the leg, and 
receive some vessels from the skin of the 
leg and foot, chiefly the outer side. 

Inguinal : | 

Femoral set (superficial) : drain superficial vessels of lower limb and 
partly of buttock and genitals, also 
perinzeum. 

Horizontal set (superficial) : drain abdomen below umbilicus, buttock and 
genitals. 

The deep vessels of the lower limb 
go to the deep glands along the 
femoral vein. 

1 Curnow, Lancet, 1879. Leaf, 1898. Surgical Anatomy of the Lymphatic Glands. 


? Mainly from Curnow and Treves. 
5 Occasionally there are glands in the bend of the elbow. 
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Abdomen 
GLANDS DRAINAGE AREA 
Bac ras. . i : . drain the pelvic viscera and the deep vessels 
of the genitals partly. 
Lumbar : ; ; . drain all the lower glands, uterus, testes, 
ovaries, kidneys. 
Sacral . : ‘ : . drain the rectum. 


Roughly, the umbilicus is the watershed 
draining to the axilla and groin, but the 
vessels cross.and overlap both vertically 
and horizontally. 


Perhaps the most commonly enlarged glands are those of the neck and 
submaxillary regions, parts obviously much exposed to irritation ; thus 
eczema of the scalp, the irritation of pediculi, &c., give rise to enlargement of 
the occipital and upper cervical glands ; herpes about the nose to irritation 
of the parotid or submental glands ; while carious’ teeth, ulceration of the - 
gums, and so on, affect the submaxillary and cervical groups. The upper set 
of cervical glands are found enlarged from irritation of the meatus externus 
incases of otorrhcea and in cases of tonsillitis. As already mentioned, a 
lymph gland overlies the tonsil, and is usually enlarged in affections of that 
structure, which is not perceptible from the neck under ordinary circum- 
stances. Treves points out that those glands which drain areas rich in 
lymphoid tissue are the ones most commonly enlarged ; hence the cervical, 
bronchial, and mesenteric groups are those most often affected. 

The enlargement of lymphatic glands is sometimes acute at first, and 
they are then tender and painful ; in other instances the swelling is chronic 
and painless from the beginning. The glands form hard, rounded, or oval 
masses freely movable in the deeper tissues and beneath the skin, unless 
there has been cellulitis around the gland (periglandular inflammation). In 
chronic cases the’ overlying skin is natural, and usually several glands can 
be felt ; often a chain of them, varying in size from a pea toa walnut, can be 
traced. A mere transitory irritation may start inflammation in a gland, and 
then, though the local source has entirely disappeared, the enlargement may 
persist and other glands in the chain be affected, as already described ; 
hence we must not conclude that there has been no primary source of irrita- 
tion, and that the glandular affection is spontaneous, because we can find no 
cause for the enlargement. Cold, or some trifling injury, a sore upon the 
skin or mucous surface, soon healed and forgotten, or perhaps never noticed, 
is sufficient to set up chronic tuberculous adenitis, which may spread and last 
for months or years. Primary adenitis not due to absorption is probably 
very rare. ‘Treves points out that cervical adenitis may be caused by exten- 
sion from within the chest or other distant parts. 

After a time, unless the process subsides, the glands become very hard, 
and by their size and number give rise to great disfigurement and occasion- 
ally to more serious trouble. Goode, of Cincinnati, has recorded a case of 
death in a baby five months old from pressure of a caseous gland upon the 
carotid sheath. These swellings are seldom painful; after a time one or 
more patches of softening may appear, and as the process goes on the skin 
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becomes red or livid, and finally thinned and perforated ; thin, watery, sero- 
purulent fluid with flakes of lymph and cheesy matter then escape, more 
rarely fairly healthy-looking pus ; occasionally the discharge is clear glairy 
fluid, like the contents of some mucous cysts, but in such cases there is 
almost always some more purulent matter at the bottom of the cavity, which 
can be squeezed out. The discharge may go on indefinitely, and an ulcer is 
formed which has little tendency to heal, and is bounded Ly thin, livid, under- 
mined, unhealthy edges. If healing does take place the scar is puckered and 
unsightly, often with bridges or tags of thin insensitive skin hanging from 
it, and little black spots due to accumulation of dirt and secretion jn the 
hollows of the scar. Such is the condition seen in an old ‘scrofulous neck. 

If such a gland as that above mentioned is examined in the early stages 
of the process, it will be found firmer and paler than in health, but not other- 
wise obviously altered ; a little later patches of yellow cheesy material of 
various sizes will be found scattered through the gland, sometimes in one or 
two large foci, at other times in numerous small ones ; the capsule of the 
gland is thickened. Later still, these caseous foci break down, the greater 
part of the gland tissue is destroyed, and the gland itself becomes converted 
into a bag of cheesy or flaky pus and detritus, with walls composed of the 
capsule and more or less of the gland tissue remaining unsoftened. It 
happens, however, sometimes that, instead of the gland breaking down and 
softening in the centre, suppuration takes place in the cellular tissue round 
it—feriglandular abscess ; this burrows round the gland and isolates it, so 
that there is a solid mass of gland tissue lying in an abscess cavity, and per- 
haps attached to the surrounding tissues only by the structures passing to its 
hilum. In this last case, when the skin gives way, instead of a deep ulcer 
there is seen a round pinkish or yellowish-white mass projecting from the 
middle of a circular sore, the edges of which are loose, undermined, thin, and 
livid ; there is often but little discharge, and no tendency to heal, or, indeed, 
to alter much one way or the other. Where many glands are enlarged, all 
stages, from the first primary enlargement to the last-named condition, may 
be seen at once, and sometimes the whole neck from ear to ear is marked by 
ulcers, scars, and enlarged glands in various stages. In such cases it will 
usually be found that many teeth in one or both jaws are carious, and acting 
as sources of irritation. 

It must, of course, be remembered that all such glands do not go on to 
suppuration, and perhaps in children there is more chance of resolution 
than in adults ; however, the majority do suppurate if they remain enlarged 
for more than a short time. 

Co-existing with the glandular abscesses and sores will often be found 
superficial ulcers, round or irregular in form, often scabbed over, and only 
discharging at times. The edges of the sores are usually unhealthy and 
undermined, and their bases glazed or covered with coarse, unhealthy granu- 
lations and caseous detritus : some of the ulcers are no doubt caused by the 
discharge of broken-down glands ; in these a small aperture will be found 
leading down to the underlying gland ; others are probably due to abscesses 
beginning in lymphatic vessels, due to tuberculous lymphatic emboli, or rather 
thrombi—tuberculous lymphangitis, ‘strumous nodes’ ; others again probably 
to local cutaneous tuberculosis. 

S 
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Diagnosis.—Tuberculous adenitis and ulcers may be mistaken for 
syphilitic ulceration, which gives rise to very similar appearances, except 
that ulceration predominates over the glandular enlargement. It must be 
remembered that congenital syphilis and tuberculosis may co-exist. The 
presence of other evidences of syphilis will nearly always clear. up a doubt. 

Simple acute adenitis is recognised by its short history and by the pain 
and great tenderness of the part, as. well as by the presence of an acute 
source of irritation, such as an alveolar abscess or acute tonsillitis, and by 
the fact that usually only one gland is enlarged, though several may be 
tender. 

Simple non-tuberculous chronic adenitis may occur as the result of acute 
inflammation, but this usually rapidly subsides under treatment and affects 


Fig. 54.—Tuberculous Ulceration of the Skin of the Foot, showing imperfectly formed scar-tissue 
overlying the tuberculous granulations. A form of so-called Lupus hypertrophicus. 


but one gland ; if the affection is obstinate, suspicion of its tuberculous 
nature should be aroused. 

Lupus ulcers are the only other condition likely to be mistaken, and as 
these are also tuberculous, the mistake is of little importance. 
of well-defined lupus tubercles is the distinguishing feature. 

Tuberculous abscess of the skin, ‘scrofuloderma, ‘scrofulous gumma,’ 
and ‘strumous node,’ are the names applied to small tuberculous foci pro- 
bably in the lymphatics which, at first hard and solid, usually break down, 
though sometimes they are absorbed. These little swellings are often 
found in the thickness of the skin itself about the limbs, face, or trunk. 
Occasionally the mischief spreads, and a large cold abscess or tuberculous 
ulcer may result. 

Chronic tonsillar hypertrophy is considered by Treves to be ‘almost 
pathognomonic of scrofula’ ; though very common in tuberculous children, we 
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think it is often met with in those who show no other signs of tuberculosis ; 
it may occur during the first few months of life. Infantile leucorrhcea and 
certain vulvar ulcers have been supposed to be tuberculous ; many cases of 
aural suppuration certainly are so. 

Treatment.—The treatment of tuberculous adenitis consists at first jn 
carefully removing all sources of irritation ; Carious teeth, enlarged tonsils, 
patches of eczema, nasal catarrh, otorrhoea, chafed heels, and so on, should 
all receive attention according to the seat of the enlarged glands and 
the source of the trouble. N ext, the general measures of diet and health 
already mentioned must be carried out. As to the local treatment of the 
glands themselves, this must be managed according to the stages of the 
disease. (1) In the early stage, before caseous foci have appeared, after 
removal of the source of irritation, the glands should be left quite alone, in the 
hope of their subsiding. If no improvement takes place in a fortnight, the 
glands should have a piece of unguentum hydrargyri.oleati, of the size of a 
small pea, gently rubbed over them night and morning, Painting with 
tincture of iodine we do not approve of ; it is far more likely to increase the 
irritation of the glands than to lessen it. Should the enlargement not yield 
to these means, and should the stage of caseation, known by a duration of 
two or three months with considerable enlargement and much hardening of 
the glands, be reached, the best treatment is to cut down upon and shell out 
the glands entire—a very easy operation at this stage where only one or two 
glands are involved, a much more difficult and sometimes impossible one 
where many glands in a chain are enlarged and there is periglandular in- 
flammation. In favourable cases an incision through the skin and fascia, 
and then through the sheath of the gland, followed by pressure at each side 
with the fingers, will render enucleation of the mass quite easy. All the 
glands felt to be enlarged should be removed, all bleeding stopped, and the 
edges carefully brought together, no drainage being used if the wound is 
clean. The resulting scar is slight, and much less unsightly than that left 
in cases where suppuration has gone on. 

In the next stage, when the gland has softened down, if there has been 
no periglandular mischief, it may be still possible to dissect the mass out, 
and, if so, this is the quickest and best method ; It is, however, impracticable 
if the glands have become matted to the surrounding tissues : in such cases 
the abscess should be opened by an incision about half an inch in length; a 
long incision is not necessary, but it must be sufficient for free manipula- 
tion and drainage. After opening the abscess a Volkmann’s spoon is passed 
in, and all the gland tissue carefully and thoroughly scraped away : if any is 
left the wound will not heal, but the part remaining will caseate, break down, 
and keep open a sinus ; hence, if all the gland cannot be scraped away, the 
most satisfactory plan is to enlarge the incision and dissect out the remaining 
parts. Injection of chronic glandular abscesses with a solution of iodoform 
in ether is worth a trial where operation is not allowed ; we have seen 
them completely disappear under this treatment. Where, as often happens, 
two or more glands near, but not fused with, one another have broken down, 
the further ones may often be reached, as pointed out by Mr. Teale, by 
thrusting the spoon through the adjacent walls and_ thus emptying all 
the cavities through one opening. The wound should be well dusted with 
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‘odoform and drainage provided for. When the abscess has already burst 
and left a sinus, the same treatment should be adopted. Where ulcers have 
formed with undermined edges, these should be scraped or clipped away 
dush with the healthy skin: a large wound may thus be sometimes left 
where there was but a small opening before, but the ultimate result will be a 
much less unsightly scar, as well as more rapid healing, if this devitalised 
skin is removed ; all the unsightly tags and bridges will thus be avoided. 
Where there is a protruding isolated gland in the middle of a sore, if it 1s 
soft it may be scraped away. We cannot too strongly urge that on every 
ground it is far wiser to remove glands by clean excision as soon as they have 
- become chronically enlarged, and before there is any breaking down or in- 
flammation round the gland. 

Mr. Teale has pointed out that where one superficial gland is enlarged 
and suppurating there is usually another, lying beneath the deeper fascia, and 
that, unless this is cleared out, the source of discharge is not removed and 
the sinus will not heal. It is necessary to look carefully sometimes to find 
the channel leading to the deep gland, but it is there and must be followed by 
the spoon, and the second mass removed. Mr. Teale uses a special dilator 
to stretch the sinus, but a dressing or sinus forceps will usually be found to 
answer all purposes. 

Iodoform is the best dressing to apply to these sores at first, and later on 
they do very well with iodide of lead ointment. Application or injection of 
turpentine is also often of great value. } 

Where several sinuses are left in the neck it is a good plan to use, as 
advised by Treves, a gutta-percha or leather stock to keep the parts at rest 
(the sawdust collar will be found useful for this purpose), and in other parts 
of the body efficient pressure by pads and bandages or by a truss is often 
useful. 

Where depressed scars remain after gland diseases Adams’s or Reeves’s 
operations may be employed. The former loosens the skin by subcutaneous 
division of the scar, and by daily manipulation keeps it from becoming 
reattached till the hollow is filled up. Reeves props up the depressed skin 
upon a wire passed beneath it, which may be left in permanently, or removed 
if it sets up irritation. We have hada good result from the latter method. 
A far better plan, however, in most cases is to excise cleanly the whole 
scar, and bring the edges of sound skin accurately together by means of 
sutures ; thus a linear cicatrix takes the place of the irregular puckered or 
depressed scar. 

Where the popliteal or inguinal glands are involved the limb should be 
kept extended and fixed to a splint. Suppurating popliteal glands are apt 
to give rise to serious trouble ; the matter tends to burrow far up the limb. 
In one case we had to amputate the thigh where an abscess, beginning 
in the popliteal lymphatics as the result of an irritated chilblain, eroded 
the popliteal artery, opened into the knee joint, and burrowed up to the 
pelvis. 

Acute adenitis, if seen before suppuration has occurred, will usually sub- 
side if the source of irritation is removed and the part well fomented after 
smearing it with extract of belladonna. If pus forms it should be let out as 
soon as possible. 
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General Surgical Tuberculosis 


A condition perhaps best described as ‘general surgical tuberculosis’ 
is common, the term being applied to those cases where there are tubercu- 
lous foci scattered far and wide over the body in various tissues. Thus 
children are seen with ulcers of the hands, abscesses or still unsoftened 
nodes along the course of the lymphatics of the fore-arm, and a supra- 
condylar gland enlarged: perhaps a patch of ulceration on the cheek 
and submaxillary adenitis, phlyctenular ophthalmia, tuberculous osteo- 
myelitis of one tibia, with disease of the tarsus on the opposite side, and 
soon. Such a combination is by no means a rarity: not very long ago we 
had in the hospital a boy with disease of one hip, one elbow, one ankle, 
and sacro-iliac disease ; in another the shoulder, ankle, and wrist were 
all excised for tuberculous disease. Such cases, if they are neglected, 
gradually lose strength and sink, but good food and sea air, combined 
with removal of the disease as soon as it is evident that spontaneous repair 
is impossible, will often work wonders. 

Operation should be deferred till it is seen what nature can do; but if 
with the improvement in the child’s health no progress is made locally, or if 
there is pain or much discharge, the affected tissues—bones, joints, &c.— 
should be removed. We have often been surprised at the rapid and com- 
plete repair effected in such children, and even in the cases looking most 
desperate locally, resections or scrapings will sometimes succeed and am- 
putations prove unnecessary.' But in all these children relapses will occur 
if the health is again allowed to fail from bad food and hygiene. 

As regards details of local treatment in such cases, iodoform mixed with 
an equal quantity of boric acid and dusted on, or iodoform ointment, is a 
good dressing. A mild carbolic ointment or occasional applications of 
turpentine, is as good as anything. Where operation is called for, all dead and 
carious bone should be excised or scraped and gouged away, all soft caseous 
and pulpy granulation tissue removed, and undermined livid edges of skin 
clipped off. The incisions may sometimes be closed with sutures and 
primary union obtained ; where possible this should be attempted. If, 
however, the destruction of the skin renders union impossible, the wounds 
should be left freely open ; they often heal with great rapidity and leave but 
little deformity. Amputation is sometimes required for tarsal and knee joint 
disease, but in the upper extremity we have never seen a case that required 
2¢, except in the fingers, though some have at first appeared hopeless enough. 
Caries of the spine in such children is the most serious condition, from its 
inaccessible position ; but even this is not hopeless. It is not so common as 
might be expected to find visceral tubercle in these patients, and this is 
probably one of the reasons why they have been called scrofulous and not 
classed as tuberculous. The term ‘surgical tuberculosis’ has been used to 
imply that operative treatment can do much for them, and that the lesions 
are external. The following case illustrates this. 


Surgical Tuberculosis,—Edward C., aged 9 years 6 months. Admitted November 7, 
1885. No tuberculous history. Always healthy till two years ago, when an abscess 


; 1 See, however, chapters on Bone and Joint Diseases. 
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appeared at the back of the leg, and others subsequently elsewhere ; they have continued 
to discharge since. Four months ago he fell upon the elbow, and an abscess formed, 
which was opened, and has been discharging since; joint stiff. On admission, a sinus 
over the outer end of the left clavicle, leading to bare bone. Abscesses and enlarged glands 
in the neck; a sinus on the left buttock and another over the inner condyle of the left 
humerus. 26th, several small loose sequestra removed from the cavity in the clavicle, close 
to and involving the acromio-clavicular joint; abscess in neck scraped out and a deep 
gland beneath the fascia scooped away ; some caseous bone scraped from inner condyle 
of humerus. 27th, much pain in elbow, which subsided partially by the 29th ; he did fairly 
well, and was sent out on December 11 with all the ulcers &c. doing well, except the 
elbow, which remained swollen and tender. Such cases are very frequently met with. 


NWon-tuberculous Abscess 


Chronic Abscess.—Chronic abscesses, whether tuberculous or not, may 
now be dealt with much more speedily and satisfactorily than in former 
times. - In all cases, of course, the source of irritation should be looked for 
and if possible removed ; unless this is done success cannot be reasonably 
expected. 

In some instances, if the contents of the abscess are drawn off through 
an aspirator and.an emulsion of iodoform in glycerine injected (from 3j—3ss 
being a usual quantity to use), the abscess will slowly subside. This 
method is not, however, likely to succeed where any irritating or much 
caseous material is present. In such cases the abscess should be freely 
opened, and its contents and whole lining most carefully scraped and rubbed 
away ; this part of the proceeding must be done thoroughly or the operation 
will fail. 

The abscess cavity should then be well washed out with perchloride 
of mercury lotion of strength 1 to 3,000, and, after being thoroughly dried 
out, either a mixture of iodoform and boric acid in equal parts should be 
dusted in, or some of the iodoform emulsion injected. The wound is then to 
be carefully and completely sewed up, all excess of fluid being squeezed out 
just before the dressings are applied. The dressings should consist of wood- 
wool wadding or some similar substance packed carefully on over a layer of 
wet gauze. The dressing should be so applied that the walls of the cavity 
are accurately kept in contact and firm pressure made. In successful cases 
the wound need not be disturbed for ten days or a fortnight, when it will be 
found soundly healed. If, as sometimes happens, the wound heals but the 
abscess refills, either the source of irritation at a distance has not been 
removed, or the cleaning out of the cavity has not been complete; the 
operation should be repeated, and will probably be successful. In cleaning 
out the cavity it is useful to twist an artificial sponge tightly into all parts 
of the cavity and screw it round so as to entangle and wipe out all caseous 
material. In all cases of chronic tuberculous or simple abscess, whether in 
connection with gland or bone disease, we have great faith in well swabbing 
out with turpentine the cavity left after removal of the disease. Though 
painful and irritating when kept in contact with the skin, it is quite free 
from any such objections in the deeper tissues, and wounds may be closed 
and primary union obtained after free use of this agent. We think it is of 
special value in tuberculous disease. 
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_ Deep Cervical Cellulitis—Angina Ludovici—is a very serious affection ; 
the mischief apparently begins as a periglandular inflammation, goes on to 
sloughing, and may perforate the cheek. There is at first a brawny infiltration 
of the submaxillary region ; the skin in milder cases is pale and marked by 
turgid veins ; in the more severe and acute cases, however, a deep brownisk- 
red discoloration appears. The whole neck may be involved, and there is 
great swelling, with marked prostration, and sometimes dyspnoea or dysphagia 
from mechanical pressure. ‘The disease is met with usually in children under 
three years of age, often in infants, and occurs under similar conditions to 
cancrum oris. Early and free incision is urgently required ; usually much 
foul brown serum or sero-pus escapes. Free stimulation and abundant 
nourishment are required, with removal from insanitary surroundings. 


The mortality of these cases, which much resemble those of scarlatinal 
cellulitis, is considerable. 


CASE.—Female, age 1 year 9 months; neck swollen a fortnight ago; on admission, 
right side of neck tense, hard, brownish-red ; swelling reaches to clavicle ; swelling incised, 
serum only escaped; much fever before incision; skin sloughed freely, and pneumonia 
set in, child dying on seventh day. 

Post-mortem.—Abscesses in lungs and sanguincous pleuritic effusion. 


CHAPTER XIV 


THE SPECIFIC FEVERS 


Feverishness.—Children more often than adults are apt to suffer from 
attacks of feverishness, the temperature rising suddenly without any obvious 
cause, remaining raised for a day or two, much to the alarm of the friends 
and the medical attendant, and returning to normal without any clue having 
been obtained as to the cause. Perhaps the fever is less acute, but is 
continuous for some weeks, rising in the evening and falling in the morning, 
without any diagnosis being made. It is hardly needful to insist that in any 
given case no effort should be spared to find out the cause of the fever, the 
chest being stripped and carefully examined by auscultation and percussion, 
while the skin and fauces should be minutely scrutinised in a good light. 
Inquiries should be made as to what the child has taken in the way of food 
prior to the attack. If the attack is sudden, the temperature rising to 
103° or 104° or more, epidemic influenza, acute pneumonia, scarlet fever, 
or acute dyspepsia from the ingestion of unsuitable food will doubtless be 
suggested. 

In children under three years of age, a high temperature with convulsions 
is often due to acute pneumonia, and a careful examination of the lungs, 
especially at the apices, should be made ; in older children there may be no 
convulsions, but usually, if the physical signs are not distinctive, there is 
some stitch in the side felt on coughing, with more or less dyspnoea. In 
scarlet fever there is usually vomiting and often diarrhoea, and the appear- 
ances in the throat and skin soon become distinctive. During the first twelve 
or twenty-four hours it may be difficult to distinguish between scarlet fever 
and an acute gastro-intestinal infection, as sometimes the latter will produce 
severe symptoms of vomiting, diarrhoea, and fever. Or there may be no 
diarrhcea or sickness and only feverishness. The diagnosis in epidemic 
influenza has often to be made from the fact that it is prevalent in the house 
or neighbourhood rather than from the symptoms, which are so frequently 
indefinite ; a temperature of 104° or 105° with convulsions is not uncommon. 
In many cases it is wise to wait before giving a definite opinion. In infants 
and young children the cause of an unexplained high fever may prove to be 
an acute otitis which has been overlooked till pus has made its appearance 
at the external meatus ; such cases are very apt at first to be mistaken for 
meningitis (see fig. 53). 

In some feverish attacks we have noticed an enlargement of the cervical 
glands, either the deep cervical at the angle of the jaw, or the glands under the 
upper part and posterior edge of the sterno-mastoid, without any appearances 
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of irritation in the tonsil or pharynx ; possibly there may be such a disease 
as an acute idiopathic adenitis, or some poison may perhaps be absorbed 
from the pharynx and enter the glands without setting up any local lesion at 
the point of absorption. 

Such cases have been described by E. Pfeiffer, Heubner, Rauchfuss, and 
in this country by Dawson Williams, under the name of gland fever. The 
attack, according to Pfeiffer, is sudden and the fever moderately high ; there 
is complaint of tenderness in the neck, and some of the cervical glands, 
usually those at the posterior border of the sterno-mastoid, or the occipital 
glands, are swollen and tender. ‘In exceptional cases the axillary and 
inguinal glands are involved ; there may be abdominal tenderness. Ina few 
days the temperature falls and the glands become normal. Ina few instances 
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Fig. 55.—Temperature Chart showing high temperature due to an acute otitis in an 
infant of 7 months. 


the attack has been more severe and has lasted longer. In these cases no 
abnormal appearances have been detected in the tonsils or nasal mucous 
membrane. The glands never suppurate. Pfeiffer has noted several of 
these cases in one house at the same time, the disease being infectious or 
epidemic. 

We are, however, rather inclined to think that while ‘ gland fever’ does 
undoubtedly take place, it is doubtful if it can be said to rank as a specific 
fever. ‘Gland fever’ often occurs in scarlet fever and other various forms 
of tonsillitis ; the throat may be apparently well or hardly abnormal, yet the 
cervical glands are swollen and tender, and the patient feverish. 
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Acute cerebral congestion or ‘sunstroke’ may be accompanied by high 
fever, quickly followed by death, though fortunately this is not always the 
case. In many cases with a high temperature and cerebral symptoms, such 
as coma, delirium, or torpor, it is often difficult to say whether there is some 
cerebral disease, or whether the high temperature and poisoned blood are 
not causing the cerebral symptoms, the brain itself being normal. When 
the temperature rises more slowly, taking several days to reach its greatest 
elevation, as is the case in measles, typhus, typhoid, and smallpox, a diagnosis 
cannot be made for a few days, till characteristic symptoms appear. The 
hard cough, suffused eyes, and rash of measles, the headache, delirium, and 
coma of typhus, the backache and papules of smallpox, settle the diagnosis. 
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Fig. 56.—Temperature Chart of a case of Erythema Nodosum. The girl was in hospital convalescent 


from Acute Pneumonia. The cause of the fever was unknown till a number of typical nodes made 
their appearance. 


This is sometimes the case in erythema nodosum ; there are some few days 
of fever with no definite symptoms, and then the characteristic red flattened 
nodes make their appearance (see fig. 56). 

The diagnosis as to the cause of fever is often very difficult when the 
fever assumes the intermittent or remittent type, going on for some days or 
weeks without any characteristic symptoms developing. Such cases were 
formerly designated ‘low’ or ‘continued fever,’ and while it is not wise to 
use such indefinite terms, we must be prepared to find cases of intermittent 
fever in children in which it may be quite impossible to make a diagnosis, 
A sub-acute or chronic gastro-intestinal catarrh, creeping pneumonia, a low © 
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form of enteric fever, a tuberculous peritonitis or suppuration may be present. 
There may be, as Dr. Foxwell suggests in these cases, a condition of 
general catarrh, including both alimentary and respiratory tracts. In all 
such cases a most careful examination should be made of the chest, abdomen, 
and retina for disseminated tuberculosis, on the chance of detecting some- 
thing which will throw light on the attack ; an examination of the blood for 
Widal’s reaction should be made. We must not forget that some of these 
cases of protracted remittent fever are in reality cases of miliary or local 
tuberculosis in which healing eventually takes place. We feel sure we have 
seen such cases. 

Some children seem very prone to feverish attacks, and these may be 
repeated from time to time without any obvious cause being found ; much 
in the same way as children suffer from recurring or cyclic attacks of 
vomiting. These attacks of recurring fever are in many instances very 
mysterious, and in turn the stomach, the tonsils, and perhaps influenza are 
blamed for the attacks. The temperature may rise to 103° or 104° F. and 
continue without marked remission for perhaps a week or ten days ; the child 
does not feel very unwell, there may be no vomiting, and a rapid recovery is 
made with no complications. Within a few months or less the attack is 
repeated, to be followed again by others recurring at intervals perhaps for 
years. Eventually, as the child grows older, the attacks decrease and cease 
altogether some time after puberty. Such children are likely to be operated 
on for ‘adenoid overgrowths’ perhaps more than once, but, as far as our 
experience goes, without the slightest benefit. In some cases at least, careful 
dieting, especially as regards the avoidance of excess in taking starches and 
sugars as suggested by Dr. Eustace Smith, has apparently diminished the 
number of attacks. Others have suggested that uric acid in excessive 
quantities in the blood is the real factor ; we think it probable that attacks of 
recurring fever, cyclic vomiting, and migraine owe their origin to some 
obscure nerve disturbance. The attacks of recurring fever are apt to occur 
like recurring vomiting in ‘highly strung’ or neurotic children. Dr. Savage 
has seen several cases of nervous breakdown in later years in those who have 
suffered from these fever attacks when children. 

Before discussing the specific fevers in detail we may make some remarks 
on their etiology and pathology, only concerning ourselves with those which 
loom large during early life. We will refer to a few of the most important 
points. The attack begins with the entrance of the micro-organisms into a 
susceptible individual, but a latent or zzcubation period intervenes before 
marked symptoms appear. In the large majority of cases the organism enters 
the mouth, either in the dust of the air, or in some way through the food. 
During the period of incubation the organism is multiplying in the tissues of 
the body, producing albumoses or toxins. The individual is not ill, but may 
suffer from headache, and there may be an odd rise of temperature in the 
evening. Then there are a few days more or less of premonitory fever, 
before the rash or exanthem characteristic of the illness makes its appearance. 
Then follows the eruptive period or period of the exanthem ; during this 
time the disease becomes fully developed and is distinguished by a cha- 
racteristic rash in many instances. The period of the disease is for the most 
part limited and gradually comes to an end by the establishment of immunity, 
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—that is, in spite of the presence of the organisms in the body they no 
onger produce toxins capable of giving rise to pyrexia or illness ; this 
immunity may last a lifetime. Diphtheria bacilli may be found in the secretions 
of the fauces many weeks after convalescence has been established ; indeed 
they may be found in the secretions of healthy persons attendant on the sick. 
It is clear therefore there is an acquired immunity as a result of an attack, 
and also many persons are immune to some diseases though they may never 
have had an attack. But such immunity may be temporary only. An arti- 
ficial immunity may be established by inoculation of the individual by 
attenuated micro-organisms or by the blood serum of animals who have 
been rendered immune by repeated injections of the virus of the disease. 


Scarlet Fever 


Scarlet fever is a specific fever of a highly infectious and dangerous 
nature characterised by tonsillitis, fever, and a diffuse rash ; it occurs in 
epidemics, but is always more or less endemic in large populations. It is 
easy to understand the occurrence of epidemics in a small population where 
the fever exhausts the soil, as it were, by attacking all those susceptible to 
its influence, and then disappears for a while to prevail at a later period, 
when the infection is reintroduced and the population contains again a 
number of the unprotected. It is more difficult, however, to understand the 
cause of epidemics in large cities where the infection is always present, 
unless we assume the existence of some unknown influence which favours 
the spread of the disease at one time more than another by rendering those 
who are unprotected by a former attack more than usually susceptible to the 
infection. Thus epidemics of scarlet fever are more common and wide- 
spread in the autumn than at any other period, and it would appear that 
at this season either the poison is apt to be mire intense, or individual 
susceptibility greater. Individual susceptibility varies greatly with age; 
infants under six months of age are rarely attacked, during the second year 
the susceptibility is greater, while children during the fourth to the seventh 
years are most often attacked. The susceptibility then appears to diminish 
as age increases, though, as already remarked, varying strangely from time 
to time. Thus it may happen that a medical man or nurse may come in 
contact with scarlet fever cases for weeks or perhaps months without con- 
tracting the disease and yet finally take it. In one case which came under 
our notice a probationer nurse was engaged in nursing in a scarlet fever 
ward for six months without being attacked ; many months after, while 
nursing in a surgical ward at another hospital, she contracted a smart attack 
of scarlet fever from a sporadic case arising in the ward. In another case 
a child had a severe attack of scarlet fever twenty-nine days after admission 
to the scarlet fever ward. In this case it was supposed to have had an 
attack of scarlet fever, for which it was sent in; but second attacks of scarlet 
fever are rare ; they do, however, undoubtedly occur, as in the following case : 


Scarlet Fever; second attack.—Thomas R., aged 6 years. Vomited June 26, rash 
noted same day; admitted to hospital June 29. There was a well-marked rash, the 
tonsils were swollen, with patches of exudation ; there were two or three degrees of fever 
fora few days. Discharged August 20. He vomited August 21 ; admitted August 25 
with a typical attack of scarlet fever. There was a well-marked rash, tonsillitis, and fever. 
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Scarlet fever is apparently not so infectious as measles—a large number of 
children and adults escape being attacked ; thus Biedert found in an epidemic 
which prevailed in an isolated village (Neunhofen) where the inhabitants 
freely mixed with one another, and where no isolation of the fever patients 
was possible, that about 58 per cent. of the children unprotected by a former 
attack contracted the disease, though only about two-thirds of these had well- 
marked symptoms, the rest having sore throats only. In different epidemics 
the number attacked varies extremely. 

The mortality varies in different epidemics ; thus, in the fever ward of 
the Children’s Hospital, Manchester, it has varied from 6 to 25 per cent. in 
different years ; during the years 1873-1897, the average mortality among 
3,319 cases treated was 12 per cent. During the eighteen years 1880-1897 
(inclusive) 2,840 cases were treated with an average mortality of 9°6 per cent. 
This average mortality closely corresponds with the figures given by Collie 
of the mortality in the London, Stockwell, and Homerton fever hospitals, 
where, in upwards of 10,000 cases of scarlet fever, the mortality was 12°5 
per cent. As in all probability many of the milder cases of fever never 
come into hospital at all, 10 per cent. mortality given by W. Squire as the 
average appears to be as nearly correct as possible. Age influences the 
mortality very considerably ; the mortality is high during the first three or 
four years of life, amounting to 25 to 30 per cent.; it continues high till the 
age of five or six years is reached, declining after this till the age of twenty- 
one, again increasing after this epoch. 


Lable showing mortality in 2,840 cases of scarlet fever at different ages 
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Are there any morbid conditions of body which predispose to scarlet 
fever? Very little is definitely known about such conditions ; individual sus- 
ceptibility varies in the most erratic manner, or at least is governed by no 
known laws, and it cannot be said that ill-health in any way either favours- 
or protects from attacks. To this, however, must be added that it is our 
experience that operation cases and surgical cases with open wounds are 
more liable to contract the disease than are healthy children. The so-called 
surgical scarlet fever is simply scarlet fever occurring in a surgical case 
(vide zufra). 

The strong and healthy appear to be as frequently attacked as the 
weakly, and the attacks are often fatal to such ; it is by no means uncommon 
to see on the Zost-mortem table children who have succumbed to malignant 
scarlet fever looking fat and plump, and who were apparently in the best of 
health when attacked. 

The transference of infection from the sick to the healthy takes place in 
various ways ; it may be by direct contact, the breath or the exhalations from 
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the fever patient may be inhaled, or the infection may be carried by means 
of clothes or wearing apparel or bedding which have been in contact with the 
sick, and which have been fouled by the discharges from the mouth or nose. 
It is highly probable that the excretions of the patient are infective, the urine, 
feeces, and especially the discharges from the ear or nose. The poison of 
scarlet fever appears to retain its vitality for many months, fever breaking 
out again and again in houses which have been imperfectly disinfected. 
One of the common—but often unsuspected—sources of infection in schools 
and the general population is that individuals who have had mild and 
unrecognised attacks mix with others and so spread the infection. It is 
probable that healthy children or adults may act as ‘carriers, the scarlet 
fever organism being present in their throats. Milk appears to have been 
the vehicle of infection in some epidemics. 

Incubation.—Mostly two to five days, though it may be much less, pear 
only a few hours ; forty-eight to seventy-two hours is a common pence but 
in many cases where slight sore throat precedes for some hours the more 
definite symptoms it is impossible to state the period of incubation with 
exactness. In the majority of cases, if the initial vomiting be taken as the 
first symptom, it will be found that the incubation is under three days. It 
cannot be said with certainty that it may not be more than five days, but 
such cases must be very exceptional. 

Premonitory Symptoms.—The invasion in the case of children is usually 
sudden, the first symptom being nearly always vomiting ; this may come on 
after a hearty meal. There may also be diarrhcea. In older children and in 
adults there is usually nausea if not vomiting, sore throat, headache, shivering, 
and loss of appetite. ‘Sore throat’ with vomiting in a child or adult is ex- 
tremely suspicious of scarlet fever, especially if fever is present. The tem- 
perature usually runs up quickly to 103° or 104°, and perhaps the patient 
sits over the fire on account of feeling chilly ; in some cases there is slight 
delirium. An attack of vomiting and diarrhoea coming on suddenly with 
feverishness (103°-104° F.)is very probably the commencement of scarlet fever, 
and in such cases death may take place within twenty-four hours of the onset. 

Symptoms and Course.—Medium Forms.—The premonitory symptoms 
are usually followed within twenty-four hours by the characteristic rash. 
This is said to make its appearance first about the neck, but there is no cer- 
tainty about this, and traces may be seen of it on the backs of the hands and 
wrists, or on the thighs or abdomen, when it is present nowhere else. In 
some cases it is first visible on the back. At first the rash is faint though 
perfectly characteristic, taking two or three days to reach its height. In 
other cases it disappears in the course of twenty-four to forty-eight hours, 
having at no time been more than a fine faint rash. When typical it 
cannot be mistaken for any other rash. Viewed from a short distance, the 
whole body excepting the face is of a uniform bright red colour ; examined 
closely, it consists of a multitude of red points which correspond with the hair 
follicles ; these points are surrounded by zones of erythematous redness which, 
joining with one another, give a general diffuse red appearance to the skin. 
Sometimes the rash consists of the points only without the erythema; in this 
case the redness is necessarily less vivid. In rough skins the rash may be 
coarsely punctiform ; that is, there is a condition of ‘goose skin,’ each point 
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being large and the rash therefore coarse. Sudamina are not un common, 
In other cases the rash is patchy on the limbs, and when this is so, the case 
may simulate measles ; the patches consist of clusters of fine papules or points 
with much surrounding erythema, while normal skin is present between the 
patches. Sometimes the rash is hemorrhagic, minute extravasations of 
blood taking place into the skin ; this may occur in mild cases. It is, how- 
ever, much more common in malignant cases. Purpuric patches are not 
uncommonly found after death that were not present during life. Towards 
the end of the first week the rash, which has been fading for several days, is 
succeeded by desquamation, which is free or slight according to the intensity 
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Fig. 57.—Temperature Chart of a case of Scarlet Fever, medium attack. M. K., aged 13 years, 
* Rash present. 


of the rash. This exfoliation of the epidermis generally goes on for many 
weeks, being present longer about the hands and feet. The tonsils are red, 
swollen, and covered with an excess of mucoid secretion, yellow points 
corresponding to the tonsillar crypts are usually present ; sometimes there 
are patches of yellow exudation ; the soft palate, uvula, and pharynx are more 
or less congested. The nasal mucous membrane is frequently involved, so 
that there is much discharge from the nose. The deep cervical glands at 
the angles of the jaw are usually enlarged. The tongue is coated with a 
thick white fur ; not infrequently there is a dry glazed central band on the 
dorsum ; in the course of a few days the tongue cleans, leaving a red clean 
glazed tongue with prominent fungiform papillae—i.e. ‘the strawberry tongue,’ 
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The eyes are often suffused and the conjunctivee injected, and with this there 
is often sleeplessness or delirium, no doubt due to a congested state of the 
membranes of the brain. In rare cases the delirium is severe and the 
patient violent. 

The pulse is quick, varying from 120 to 150, often faster than the tem- 
‘perature or the general state of the child would have led one to expect ; the 
temperature varies, mostly reaching 103° or 105° in a moderately sharp attack 
(fig. 57). The urine is scanty, high-coloured, and often contains a small . 
quantity of albumen. In the course of a few days, perhaps by the end of 
the third or fourth, the attack has reached its height, and the symptoms 
begin to decline. The rash gradually fades, the temperature falls, the 
evening rises being smaller and the morning remissions more marked ; the 
tongue cleans, the fauces are less injected, and the appetite returns. By the 
end of the first week the temperature has reached normal ; any feverishness 
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Fig. 58.—Temperature Chart of a Mild Scarlet Fever. B. W., aged 3 years. 
Attack contracted in scarlet fever ward. 


which continues after this suggests some complication, the commonest being’ 
an ulcerating or sloughy process going on in the throat, inflammation of 
glands, and otitis. It must, however, be added, that attacks of scarlet fever 
are extremely unequal, and no two cases are exactly alike. 

Mild Scarlet Fever.—In some cases the premonitory symptoms are 
absent or the fever is only slight and easily overlooked, and the first thing to 
call attention to the attack is the rash. It not unfrequently happens, even 
in hospitals where the children are under observation, that the discovery of 
a rash is the first thing noted. The child may seem to be in its usual health, 
make no complaint of sore throat, and appear to take its meals well, with 
an evening rise and a morning remission of temperature, and yet be suffering 
from a mild attack of scarlet fever (fig. 58). The rash in such cases is rarely 
well marked, but if it is diffuse and punctiform and remains visible for 
twenty-four to forty-eight hours, the attack is unmistakably one of scarlet 
fever. There is usually slight tonsillitis. We have seen a few cases that 
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undoubtedly suffered from scarlet fever and infected others, but who never 
had a temperature above 99° Fahr., but had a fairly typical rash. The 
most difficult cases to diagnose are those where there is sore throat without 
rash, inasmuch as there is nothing characteristic about a scarlatinal tonsillitis. 

The disease of late years has tended to occur in a milder form than was 
prevalent twenty or thirty years ago. 

Malignant Scarlet Fever.—In some cases death occurs very rapidly, 
perhaps within twenty-four hours, though this is rare. The most rapid case 
which has come under our notice was that of a girl of 20 months. 


Scarlet Fever rapidly fatal.—She was noticed not to take her dinner well, and 
vomited after her tea; her temperature, which had been normal in the morning, had risen 


s[afs fs 
TTT 
\ 


TH ie 


eae aenirg 
Sees ae ge 
a BREE 
4 PS] maw a | 7 20s 
ee soars VEE 
Eas Sao eee oo eietaee 
Baa AS oa a bs es ea a5 = 
aa Samy ary] | 
Ss SEE EH Bede 
EES SEE 
mies eee od ecient es 
aon po PE 
seo B Geueee 
=a RHE EEE SSE 
\ EEE Berigenesses eee 
i= So foeee ese 
BE Sese=== Sec 
ne EH 44 
PIA a Sauce, fname 
Sveveaee : = See 
eg ee ] era] 
TT ed yyy 
Fig. 59a.—Temperature Chart of Malignant Fig. 596.—Temperature Chart of Malignant 
Scarlet Fever. Death in twenty-four hours. Scarlet Fever. Death seventh day. *, Rash. 


to 103° by 5.30 (fig. 59a); at 7 P.M. the pulse was 160, the tonsils were enlarged, and 
there was a very faint rash over the body; she was removed in the evening to the 
fever ward. Next morning the rash had disappeared, the tonsils were enlarged, with a 
patch of exudation on one of them, her pulse and respirations were rapid, but she did not 
Seem extremely ill. She gradually became worse, the face cyanosed, respiration gasping, 
and pulse failing ; she died soon after 5 P.M., twenty-four hours after the initial symptom 
of vomiting. 


At the Zost-mortem one tonsil was sloughing and soft. Death in this 
case, as in most rapidly fatal cases, took place through the heart failing under 


the influence of the poison ; the patients may not appear for a few hours in 
T 
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actual danger, then symptoms of cyanosis and collapse set in, quickly followed 

by a fatal result. In the great majority of acute cases death does not take 
place till the fourth or the seventh day (fig. 592); in these the temperature 
is high, perhaps 105° or 106°, there is much diarrhoea, often extreme 
restlessness, followed by coma ; the tonsils are much swollen and covered 
with foul secretion, there is much nasal discharge, the glandular swelling 
and cellulitis are great, the neck being hard and tense to the touch ; the skin 
‘s of a dull lurid colour, the extremities cold, and the heart gradually fails. 
If life is prolonged for a few days the tonsils and soft palate slough and the 
lungs become the seat of septic pneumonia. In another class of cases in 
which life is prolonged to the end of the second or third week a condition of 
septiceemia is set up. The tonsils ulcerate, sloughy patches appear on the 
fauces, the glands become enlarged and brawny, the nasal mucous membrane 
discharges a purulent secretion, and the conjunctive become affected ; the 
temperature is remittent but continues high, the urine albuminous ; pus wells 
out from both ears, the child gradually wastes, and dies in the course of ten 
or fourteen days. At the post-mortem there are found extensive sloughing 
about the fauces, pleuro-pneumonia, and large heemorrhagic kidneys with 
minute abscesses. In some cases the temperature remains high during 
the second or third week without any local lesion being discoverable to 
account for it. In all such cases the lungs should be carefully examined, 
and the possibility of some septic inflammation going on in the kidneys 
should be borne in mind. 

Prognosis.—A guarded prognosis must always be given in the case of 
young children, the throat complications in these being generally serious. 
The tonsils are apt to slough, and they have so little power to get rid of the 
foul secretion which rapidly forms in the pharynx and nose that they are 
extremely liable to pneumonia from extension from the pharynx and glan- 
dular inflammation. Diarrhoea is always a serious symptom ; when present 
at the onset it points to a sharp attack ; in the later stages it is also of evil 
augury, and if a marked symptom it usually presages a fatal result. Drowsi- 
ness at the onset and during the course of the attack is an unfavourable 
symptom, as it usually accompanies a high degree of fever and a severe 
course. In all cases where the temperature is maintained during the second 
or third week the prognosis must be exceedingly.guarded, and the possibility 
of a fatal nephritis supervening must be borne in mind. 

Complications and S equele.—Many of these have already been referred to : 

(1) The tonsils may become deeply excavated, the soft palate may slough, 
a small hole appearing through the velum, to be followed perhaps by an almost 
entire destruction of the soft parts; in the rare cases where recovery follows, 
cicatrisation and deformity of the soft palate are the result. The inflamma- 
tion may spread to the epiglottis and larynx, and croupy symptoms become 
so urgent that tracheotomy is required. The fauces and larynx may become 
the seat of false membrane. In rare cases the ulcerating process in the 
throat may reach and enter the internal carotid or jugular vein and death 
follow from haemorrhage. 

(2) The nasal and conjunctival mucous membrane may be the seat 
of inflammation or a fibrinous exudation. A chronic discharge from the 
nose and a consequent eczematous condition of the upper lip may be left 
after the fever. | 
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(3) Otitis.—The inflammation may spread along the Eustachian tube to 
the middle ear, and pus be formed in the tympanic cavity, which finds its exit 
by perforation of the membrane. This may happen during the fever or during 
convalescence. We have known it occur as early as the fourth day, in other 
cases when convalescence is well established. Suppuration in the tympanum 
is one of the common causes of a continued elevated temperature after the 
disappearance of the rash ; the child may suffer very little pain, and the pre- 
sence of pus in the external meatus or staining the linen may be the first 
thing to call attention to this complication. At other times the child will put 
its hand to its ear and frequently shake its head, as if to get rid of some source 
of irritation. Pyeemia and abscesses in the lungs may follow if thrombosis of 
the lateral sinus occurs. 

(4) The cervical glands frequently become enlarged and suppurate, 
either during the course of the fever or when the child is convalescent. In 
some cases, more especially in weakly children, much sloughing may go on 
about the neck, deep ragged ulcers being formed, exposing the large vessels ; 
fatal hemorrhage may occur from the latter. 

(5) Broncho- or pleuro-pneumonia occurs very frequently during the 
second week, and is due to extension downwards of the lesion from the throat. 
‘Pneumonia followed by empyema may take place during convalescence. 

(6) Synovitis and Rheumatism.—The joints are apt to become swollen 
and tender at the end of the first or beginning of the second week ; those 
most frequently affected are the wrists and small joints of the hand, whilst 
sometimes the synovial sheaths of the tendons at the back and in the palms 
of the hands are attacked. The knees, ankles, soles of the feet, elbows, and 
joints of the cervical vertebre may be affected. Movement of the affected 
joints causes pain, and they are mostly swollen, red, and tender. The affec- 
tion is rarely severe, being fugitive, and seldom returning to the same joint. 
The knees sometimes remain swollen for some weeks from effusion into the 
joints. The cases complicated with synovitis are usually severe, though 
- exceptions occur. Peri-endocarditis occurs much less frequently than in the 
ordinary form of rheumatism. Synovitis sometimes occurs in association 
with nephritis during the second week. Attacks of true rheumatism are apt 
to occur during convalescence, but such: are more common in young adults 
than in children ; these attacks differ in no particular from ordinary rheu- 
matism, the heart being frequently involved. An attack of scarlet fever 
during convalescence from rheumatism not infrequently causes a relapse. 

Between the years 1880 and 1897, inclusive, 103 cases of synovitis occurred 
in the 2,840 patients treated at Pendlebury for scarlet fever ( 3°5 per cent.). 
The following table shows the frequency of this complication in boys and 
girls at various ages. 


Boys | Girls ‘ 
Age in years | Cases of S.F. | ee Per cent. |, Cases of S.F, | paarene | Per cents 
o-2 70 t 1'°4 82 a 3°6 
2-5 481 14 2°9 489 EL 22 
5-10 628 | 2% a: 686 39 56 
10-14 174 2 1s 230 12 aes 
Total £353 © - 38 2°38 || 1487 | 65 4°3 
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It will thus be seen that joint affections in scarlet fever are more common 
in girls than in boys, in the proportion of 3 to 2 relatively. According to 
the course of the affection this complication of scarlet fever may be divided 
into regular, irregular, and complicated synovites. 

Regular Synovitis.—Seventy of the 103 cases of synovitis ran a regular 
course, passing off.in 53 instances in from two to six days, and only lasting 
beyond ten days in 4 cases. In 41 of these regular cases the synovitis 
came on before the end of the first week, and in 62 before the eleventh day 
of the scarlet fever. The joints involved varied greatly, but in 22 instances 
the hands and wrists only were affected, and in 28 other cases these same 
joints, along with others, were tender and swollen. The frequency with 
which the other joints were affected, either alone or as part of a multiple 
synovitis, was knees 19, ankles 13, elbows 10, shoulders 8, feet 6. Pain and - 
stiffness were felt in the back and neck by 9 patients. 

The condition of the sounds of the heart in these regular cases was noted 
as normal 53 times. A temporary apex systolic bruit developed in 15 
cases, from the fifth to the twelfth day of the fever, and persisted varying 
lengths of time from two days to nine weeks, but usually for about seven to 
ten days. In two instances a bruit was present when the case left the 
hospital. Asa rule no exacerbation of temperature was noticed to be coinci-— 
dent with the onset of the synovitis. In 50 cases the scarlet fever pyrexia 
was prolonged beyond ten days, though it did not often rise above 102. All 
these regular cases recovered. +; 

Irregular Synovitis.—In addition to the above cases of regular synovitis 
there were 14 (10 girls and 4 boys) which ran a more or less irregular 
course, though all recovered eventually. In 6 cases the joints were not 
affected until after the eighteenth day of the fever, and in 3 instances the 
pains were in the limbs and not limited to the joints. In 6 cases the 
synovitis persisted for periods ranging between twelve and sixty-one days, 
and the pyrexia in the majority of the cases was prolonged to between four- 
teen and 130 days. Three cases were considered to be true rheumatism. 
A temporary systolic murmur developed in 5, and a permanent bruit in 3 
of these cases. 

Complicated Synovitis.—The remaining 19 of the 103 cases were com- 
plicated by serious affections which terminated fatally in II instances. 
Thirteen cases were below five years of age, and of these 8 died. The 
complications which ended fatally were pyzemia 3, septicaemia 2, cellulitis 1, 
‘malignant scarlet fever 1, scarlet fever anginosa I, meningitis 1, and 
nephritis 2; those which recovered were nephritis with suppuration in 
foot 1, purpura heemorrhagica 1, pneumonia and empyema I, acute epi- 
physitis of the right femur I, and synovial suppuration 4. Pus developed 
in one or other joint in 12 of the cases. 

(7) Pyzemia and suppuration in the joints occasionally occurs ; 
any joint may be affected. Such cases are mostly fatal, though not 
invariably so. 

(8) Pericarditis or endocarditis may occur without joint pain or 
nephritis being present. 

(9) Nephritis.— No complication of scarlet fever can vie in importance 

or interest with nephritis ; and this condition often gives rise to much anxiety 
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in an otherwise mild and favourable case. The ‘initial’ albuminuria which 
frequently accompanies the febrile state in the first week of the disease is not 
of much importance, as it is usually temporary and not due to any important 
lesion of the kidneys, and quickly disappears as the fever subsides towards 
the end of the first week. Apart from this febrile albuminuria, there are two 
forms of nephritis which, it is important to bear in mind, are distinct from 
one another, though they have frequently been confounded, and much con- 
fusion has arisen in consequence. They may be distinguished as (a) Septic 
nephritis, (6) Post-scarlatinal nephritis. 

(2) Septic Nephritis.—In the severe forms of fever complicated with 
sloughing tonsils and soft palate and much glandular swelling the urine is 
albuminous, frequently highly so ; but it rarely contains blood in appreciable 
quantities or casts; there are indeed no renal symptoms, or if there are 
they are so masked by the general condition of septicaemia that it is difficult 
or impossible to differentiate them. There is no dropsy or uremic pheno- 
mena. If the patient survive till the end of the second or third week, a 
more or less typical pyzemic kidney is found at the Post-mortem. The 
kidneys are enlarged, frequently very much so ; they are flabby, of a cream 
colour on the surface, with minute hemorrhages and usually minute ab- 
scesses. On section the cortex is of the same cream colour mottled with 
injected vessels and points of fluid or inspissated pus. This condition of 
kidney forms part of a general condition of pyzmia, and is chiefly of interest 
in demonstrating that the kidneys suffer during the course of the disease 
itself, and consequently in cases which recover are in a condition which pre- 
disposes to inflammatory affections during convalescence. 

(4) Post-scarlatinal Nephritis.— This is the form which is liable to super- 
vene during the third or fourth week, and which is known generally by the 
name of scarlatinal nephritis. There can be little doubt that the kidneys are 
actively engaged during the course of the fever itself, and for the succeeding 
week or two, in carrying off the toxines formed during the fever, and are 
in an irritable condition and prone to take on inflammatory action, in 
the same way as the bronchial tubes and lungs are left in an irritable con- 
dition after measles and are apt to suffer from inflammatory attacks : and 
while it is possible in both cases that nephritis and pneumonia may super- 
vene in spite of the greatest care, yet any chill or exposure to cold is extremely 
likely to produce or determine such an attack. The number of those who 
suffer varies in different epidemics, and also according to the season and 
the care which is taken of them during convalescence. Taking an average 
of several years, we find about 6 per cent. of our hospital patients have 
suffered from post-scarlatinal nephritis. Patients who have had the primary 
fever both in a severe and mild form may be attacked ; in the former class 
of cases, especially where there has been no period of apyrexia, it is mostly 
fatal ; in the latter class—at least in hospital—it is rarely so fatal. The 
prognosis is usually bad in those cases where the temperature continues 
elevated during the second week, in consequence of severe pharyngeal or 
glandular inflammation, and which contract nephritis in the third week, the 
latter complication supervening on the throat lesions. From the fourteenth 
to the twenty-sixth day is the commonest time for nephritis to supervene, 
but as it usually begins insidiously, traces of albumen being present for a 
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few days before blood and larger quantiues of albumen appear, it is often 
impossible to determine the exact date of the commencement of the attack. 
In well-marked cases it is noticed by the attendants that the child which, 
since the subsidence of the fever, has been practically well, becomes restless, 
feverish at night, thirsty, has a quick perhaps hard pulse, and passes small 
quantities of dark-coloured urine. If particular attention has been paid to 
the urine, it will probably have been found that it has been diminishing in 
quantity, and has contained small quantities of albumen for a few days prior 
to the dark urine being passed. Sometimes puffiness about the face pre- 
cedes the appearance of albumen in the urine. The urine may be dark red, 
but usually it is ‘smoky,’ and on allowing it to stand in a tall glass deposits a 
dark flocculent precipitate, not unlike the flocculi in beef tea. This precipitate 
consists of blood corpuscles, epithelium and fibrinous cylinders which have 
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Fig. 60.—Temperature Chart of Post-scarlatinal Nephritis. *, Rash; a, albumen; C, uremic 
convulsions. Recovery. 
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been formed in the tubules and consequently may contain corpuscles and 
epithelium. The supernatant liquid contains a variable amount of albumen, 
sometimes becoming almost solid on being boiled ; more often a half to 
a sixth of its volume of coagulated albumen precipitates by boiling. It 
may contain no blood. For a few days the urine continues dark and 
albuminous and of high specific gravity (1020-1025), and diminished in 
quantity, perhaps only a few ounces per diem; the face becomes pale and 
puffy, there may be cedema of the feet and scrotum, and more or less 
vomiting ; then, perhaps, at the end of a week an improvement takes place, 
large quantities of urine are passed with diminished quantities of blood and 
albumen, and the child becomes again convalescent, though the urine may 
contain some albumen for weeks or even months, and the anaemia may con- 
tinue for a like period. On the other hand, in a minority of cases the 
nephritis is prolonged and symptoms of ursemia may supervene, the pulse 
becomes slow, the temperature subnormal, the tongue dry and brown. Often 
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there is frequent vomiting, sometimes diarrhcea (see fig. 60) ; heemorrhages 
may take place from various surfaces, especially the nose ; there may be 
amaurosis, muscular twitchings, and perhaps general convulsions. 

In all cases of nephritis particular care should be taken to examine the 
heart, inasmuch as a fatal result is more often brought about in consequence 
of cardiac failure than directly through uremic convulsions. One of the 
effects of nephritis is to raise the tension in the blood-vessels, and this, if 
continued for any considerable time, is followed by dilatation of the heart, 
the tension in the arterial system in combination with malnutrition being 
responsible for this result. Another not uncommon result is endocarditis 
or pericarditis, and possibly embolism. ‘The possibility of death occur- 
ring suddenly during the course of an acute or subacute nephritis must 
always be borne in mind; the patient may appear to be doing fairly well, 
perhaps sitting up in bed and playing with his toys, when an attack of 
dyspnoea comes on, the face becomes livid or pallid, the pulse disappears, 
and death quickly takes place. Sometimes attacks of dyspncea may precede 
by a day or two the fatal event. Such cases have been often described as 
being fatal in consequence of cedema of the lungs, the dilatation of the heart 
having been overlooked ; cedema of the lungs is present, but it is secondary 
to the cardiac failure. The pathology of such cases is tolerably clear ; acute 
nephritis, running a very rapid course in consequence of the kidneys being 
almost completely choked, usually terminates with ureemic phenomena ; if it 
runs a slower course, the tension in the blood-vessels throws additional work 
. upon the heart, the left ventricle struggles with the increased work thrown 
upon it, the blood becomes impoverished and nutrition impaired, the cavities 
of the heart dilate, and finally that organ gives way, often suddenly at the 
last. The amount of dilatation present should be carefully noted by the 
position of the apex beat, and the increase of impaired resonance. 

Pneumonia, pleurisy, and peritonitis may occur in the course of 
nephritis, and pleuro-pneumonia, ending in gangrene, may take place. Ina 
few cases the attack is exceedingly acute, the temperature being high, 104° 
to 105°, the tongue dry and brown, the urine containing much blood and 
albumen, and death rapidly taking place. In such cases there is usually 
coincident pneumonia. Ina large number of cases the attacks are mild, a 
small quantity of albumen, perhaps without any blood, making its appear- 
ance during the third week, the face becoming puffy and the child anzemic, 
the albumen disappearing in the course of a week or two, and the child after 
a prolonged convalescence slowly regaining its health. 

Total suppression of urine is not common, a few ounces daily being 
‘usually passed ; in one of our cases only three ounces of pale albuminous 
urine was passed in the four and a half days which preceded death ; there 
were no convulsions. Life is rarely prolonged beyond the fifth day if there 
is total suppression. Death takes place in many cases without convulsions ; 
in others convulsions may supervene and recovery follow ; the convulsions 
are not dependent only upon retained urinary products, but also upon the 
stability of the nervous centres, which differs markedly in different 
children. 

Diagnosis——The diagnosis of mild cases of scarlet fever often presents 
extraordinary difficulty, and yet the importance of making a diagnosis js 
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often great. In hospital or dispensary practice cases have mostly to be 
treated as infectious or non-infectious ; as there is often no opportunity of 
taking a middle course, they must be sent into a fever ward with the risk of 
contracting the disease if the diagnosis is at fault, or of infecting others if 
treated with non-infectious cases. In private practice among the wealthier 
classes it may be possible to isolate all suspicious cases, but such are always 
a source of anxiety. It cannot be too forcibly impressed that diagnosis in 
some instances is impossible, and that errors will occasionally be made by 
the most experienced, though at the same time it must be acknowledged that 
mistakes are more frequently made through carelessness than from any want 
of knowledge. The most characteristic phenomenon is of course the rash, 
and if this is well marked, being diffuse and punctiform, and lasting at least 
twenty-four to forty-eight hours, even in the absence of tonsillitis or a high 
temperature, there can hardly be a doubt about the diagnosis. Mild cases 
of scarlet fever may occur with a temperature never rising above 99°F. A 
measles rash can hardly be taken for it, except in those cases where the rash 
is patchy about the limbs, but in these it is usually diffuse and characteristic 
on the trunk. A scarlet fever rash, however faint, usually lasts for twenty- 
four hours at least, in this respect differing from erythematous rashes, which 
may be present in the evening and gone before morning. It is always well 
when called to see a rash by artificial light to wait for daylight to give a 
definite opinion. It is important to bear in mind that a rash more or less 
resembling scarlet fever occurs in some cases of pyeemia and septiceemia, 
also in diphtheria (which, when it occurs, is septic), influenza, and rubella. _ 
A red rash is sometimes caused by belladonna, arsenic, and quinine ; also in 
some cases of enemas of soap and water and after the injection of antitoxin 
for diphtheria. To distinguish between scarlatinal and simple tonsillitis is 
mostly impossible in the absence of a rash; the ‘strawberry’ tongue is 
generally absent in cases unattended with a rash. Cases of tonsillitis where 
the nasal mucous membrane becomes involved, or where there is excessive 
exudation on the fauces or sloughing of the soft palate, if diphtheria can be 
excluded, are probably scarlatinal. If the lymphatic glands at the angle of 
the jaw become enlarged and tender, scarlet fever is probable. Acute 
nephritis occurring after an anomalous rash or sore throat makes it practi- 
cally certain that the primary attack was scarlet fever. 

Much importance has been attached in the past to desquamation as a 
means of diagnosis. Now while a typical case of scarlet fever desquamates 
freely, the epidermis separating in flakes from the skin of the neck, trunk, 
fingers, toes, &c., some of the milder cases hardly desquamate at all, the skin 
only becomes slightly roughened ; while on the other hand cases of pneu- 
monia, enteric or any febrile disease will desquamate more or less. The 
absence of desquamation does not prove that there has been no scarlet 
fever, and the presence of more or less desquamation by no means proves 
that there has been scarlet fever. The presence of desquamation taken in 
conjunction with a history of a sore throat, or associated with nephritis, will 
materially help the diagnosis. Unfortunately, at the present time no 
bacterial diagnosis is available. 

Morbid Anatomy.—In the bodies of those dying during the first few days 
of the disease, no gross lesions except those in connection with the throat 
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can be detected. One or both tonsils are ragged, perhaps sloughy, the glands 
_ are enlarged, perhaps beginning to suppurate, the internal organs are gorged 
with blood, there are minute hemorrhages on their surfaces. The heart, 
liver, and kidneys are pale, the Peyer’s glands are swollen, and the mucous 
membrane of the intestines injected. If the child has survived a week or 
more, usually septic changes are present; the lungs are in a condition of 
pneumonia more or less advanced, which is secondary to the sloughy throat 
and the glandular inflammation and cellulitis in the neck ; marked changes 
are also found in the kidneys if the child has survived two or three weeks. 
In typical cases these are much enlarged, flabby, pale on the surface, with 
minute hemorrhages and injected capillaries ; on section minute abscesses 
may often be seen at the base of the pyramids. On microscopical examina- 
tion large tracts of kidney substance will be found infiltrated with leucocytes, 
and micrococci (Streptococci pyogenes) will be detected in the capillaries. If 
death has been the result of post-scarlatinal nephritis, in the early stages the 
kidneys will be gorged with blood and deeply stained in consequence of the 
tubules being choked with casts and the capillaries distended to their utmost. 
In a later stage the kidneys are enlarged and pale, dripping urine on section, 
and on close examination it will be noted that the Malpighian bodies are 
enlarged and pale, standing out prominently like grains of sand dusted on to 
the cortex. On microscopica] examination it will be found that the glomeruli 
are enlarged in consequence of containing an increase in the number of their 
nuclei, in some cases fibrinous thrombi, and in a later stage being surrounded 
by a fibro-cellular growth which completely strangulates them and produces 
complete obstruction. When nephritis is present the cavities of the heart 
are found dilated; sometimes there is peri-endocarditis, peritonitis, or 
pneumonia. 

No specific micro-organism has been isolated with certainty in cases of 
scarlet fever. Various observers have isolated a diplococcus from the fauces 
of patients with scarlet fever, and Class, of Chicago, claims to have inoculated 
pigs by means of this organism and produced a disease resembling scarlet 
fever. It is certain that in scarlet fever there is a mixed infection of strepto- 
cocci of various varieties. 

Treatment.—As soon as scarlet fever is suspected, means must be adopted 
to prevent the spread of the disease in the household by isolating the patient 
as far as it is possible to do so. Itis obviously impossible to effect this in the 
smaller class of houses, and indeed even in large and well-appointed houses 
nothing like perfect isolation can be carried out, the removal of the patient to 
a fever hospital being in all cases the wisest course when it can be managed. 
To diminish risks of infection as far as it is possible, a room on the upper 
story should be secured, or, still better, the whole of the top landing should 
be devoted to the patient and those of the household who are in attendance 
on him. Every article in the room which can be spared, especially cur- 
tains, carpets, and other woollen goods, should be removed, only retaining 
such as are required for immediate use. The bedding should consist of a 
horsehair mattress and’ warm but light coverings. The sick-room should 
be large and airy, the more cubic space the better, provided it can be kept at 
a moderate temperature, and all draughts avoided. The attendants on the 
sick should not mix with the other members of the household, but devote 
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themselves entirely to the work of the sick-room. If there are children in 
the house who have not had scarlet fever, the question will arise what is best 
to be done with them. In the first place, it is clear that they must not attend 
school or mix with other children ; the question of sending them away must 
depend upon various circumstances. Remaining at home unquestionably 
involves a risk, and at any time so long as the house remains infected they 
may be attacked. Sending them away involves the risk of their being incu- 
bating at the time, and of conveying the infection to another household. 
The best course, if it can be taken, is to send them away to some household 
where there are no children, and whence they can be brought back if they are 
attacked after removal. .To send them away to distant seaside lodgings 
could not be sanctioned under any circumstances ; it is better to run the risk 
of infection at home, than have them sicken away from home among 
strangers, and become the source of an outbreak elsewhere. : 

As soon as the diagnosis of scarlet fever is made the child should be put 
to bed, and remain there as long as there is fever, or, still better, for three 
weeks, though this, in mild cases especially, is difficult to enforce in private 
practice. In hospital practice three weeks in bed is the ordinary rule ; the 
object of this being to obviate the risk of catching cold, and it is better to 
be over-cautious in this respect. The diet for the first few weeks should — 
consist largely of fluids ; it is most important that the digestive organs should 
not be over-taxed and that the excretory apparatus, especially the kidneys, 
should be active, inasmuch as the waste products are increased during fever, 
and the poison also passes out of the body in this way. During the febrile 
period, milk and barley water or milk and soda water is the best food that 
can be given ; feverish children rarely care for beef tea, and all jellies and 
meat extracts are unnecessary. One or two pints of milk suitably diluted 
during the twenty-four hours will be quite sufficient ; if more is attempted, 
sickness may not unlikely be produced. Daily sponging with tepid or cold 
water, to which some Condy’s Fluid or other deodorant is added, is of much 
service. Hot baths are useful during convalescence, but the bath must be 
brought to the patient’s bedside. Whilst desquamation is proceeding, 
after the spongings or warm baths the skin should be gently anointed with 
glycerine and starch, weak carbolic oil, or ung. lanolini with carbolic acid or 
eucalyptus. 

We have no belief whatever in the possibility of rendering the patient 
entirely free from infection by anointing the skin. We believe the infection 
of the disease is given out from the nose and throat rather than by the skin. 

The application of topical remedies to the throat and nasal mucous 
membrane is frequently a matter of great difficulty in children, and much 
adroitness and firmness will be often required. In mild cases where there 
is only a slight congestion and swelling of the tonsils, no local treatment 
need be attempted, except perhaps the sucking of pieces of ice or iced milk. 
In older children the throat spray may be used if the patient is sufficiently 
docile, but young children are almost sure to offer a certain amount of 
resistance when their throat is being attended to, and under these circum- 
stances spraying is useless, as the spray is rarely properly directed. Here 
mopping by means of a large paint brush or lint secured at the end of a 
piece of stick will have to be resorted to. Irrigating the mouth and fauces 
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is useful in clearing away the mucus and septic matters which are apt to 
accumulate. If there is free discharge of purulent matters from the nose, 
gentle irrigation is of undoubted value, and we think no harm can be done 
as some have stated. 

In selecting an antiseptic which is to be used freely as in irrigating or 
spraying, it is well to remember that some of it may be swallowed, and conse- 
quently it should not be very poisonous, while for mopping or painting a 
caustic or more active poison may be used. In severe cases the frequent 
cleansing of the throat is a matter of great importance and one upon which 
we are inclined to lay much stress ; it is, however, often attended with ex- 
hausting struggles for the patient, nid can only be done by properly trained 
nurses, the-friends rarely having the necessary skill or firmness. The actual 
antiseptic selected is of less importance than the manner of using it, the 
object being to prevent the mucus and products of decomposition from 
accumulating in the fauces and being drawn into the air passages or being 
absorbed. For syringing the nose and fauces, a warm solution of boric acid 
(I in 20), a weak solution of iodine (2 drachms of the tincture of iodine to 
Io ounces), or solution of liq. sodz chlorinatee (1 to 20), answer as well as 
any, and are not disagreeable. For mopping, a saturated solution of 
boroglyceride in glycerine, a saturated solution of salicylic acid in sp. vini 
rect., or glyc. acid. carbolici (1 in 10) may be used with advantage ; it is 
well to clear away the mucus and purulent discharge before mopping the 
fauces. 

There is but little reason to believe that the course of the fever is much 
influenced by internal remedies ; in mild cases a saline such as citrate of 
potash is useful, giving it in doses of 2 to 5 grs. every four or six hours ; 
chlorate of potash is of doubtful value. In more severe cases the treatment 
must be adapted to the symptoms, stimulants being usually required on 
account of the depression which is so often present. Carbonate of ammonia, 
digitalis, cinchona bark, separately or in combination, are the most useful 
drugs. Diarrhoea, if excessive, must be kept in check by opium enemata ; 
if moderate, it had better be left alone. Sleeplessness, headache, delirium, 
are best relieved by an ice bag to the head and full doses of bromide. We 
do not believe that biniodide of mercury or other mercurial salt is of the 
slightest use in modifying the severity of the attack. It has failed entirely 
in our hands. (F. 46, 47.) 

When the temperature continues high, being 104° to 105°, quinine in 1 to 
3 gr. doses, and repeated packs, so as to get the skin to act, have appeared 
to us the most useful form of treatment. The child should be wrapped up 
in a sheet wrung out of water at 60° and rolled up in a blanket for an hour. 
This must be repeated if the temperature continues high. Cold spongings 
are also useful. In the early stages especially, graduated baths are of great 
value in reducing temperature and soothing the patient. The patient should 
be put into a bath of go° and the temperature of the bath gradually reduced 
by the addition of cold water. In the later stages, especially when there is 
blueness about the lips and the heart flagging, more care is necessary, and 
we have seen serious depression produced by a too long use of a cold bath. 
Phenacetin and antipyrin are not suitable for serious cases, on account of 
the depression they are apt to produce. 
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The injection of anti-streptococcic serum has been resorted to by 
Marmorek in cases of scarlet fever of the septic type, z.e. sloughing throat 
and glandular enlargement, and more recently by Aronson. The dose of 
Aronson’s serum is 50-80 cc., but it cannot be said that any very satis- 
factory results have been obtained. 

Moser prepares an anti-streptococcic serum which has been used by 
Escherich in Vienna with good results, in doses of 200 cc. injected sub- | 
cutaneously. It is chiefly given in the severe or malignant cases, and it is 
claimed for it that in a few hours the temperature falls to normal without 
any collapse occurring.. The serum is prepared at the Vienna Serum Insti- 
tute, by injecting into horses a bouillon culture made from the blood of fatal 
cases of scarlet fever. These injections are repeated week by week for many 
months before a satisfactory serum is obtained. (Moser, ‘Jahrbuch fur 
Kinderheilkunde,’ 1903.) A polyvalent anti-streptococcic serum is prepared 
- by Dowson at the Wellcome Research Laboratories, which has been used 
by Knyvett Gordon with some success. 

It must, however, be admitted that the treatment of the severer forms of 
scarlet fever is disappointing and often disheartening ; in spite of the most 
devoted nursing, stimulants freely given, antipyretics, liquid nourishment of 
all kinds, antiseptics to the fauces, they go from bad to worse, apparently un- 
influenced by all that has been done for them. On the other hand, it some- 
times happens that cases which at first are most unpromising are apparently 
saved by careful nursing and appropriate treatment, and this fact should 
encourage every effort. In rare instances sloughing fauces will mend, pneu- 
monias clear up, temperatures which have been high for two or even three 
weeks gradually fall, and complete recovery ensue. 

The otitis which so commonly occurs is usually suppurative from the 
first ; the tympanic membrane quickly gives way and a free discharge follows. 
Earache should be treated by the instillation of warm camphorated oil to 
which a drop or two of laudanum has been added, and hot fomentations may 
be applied externally. A single drop of glyc. acid. carbolici (B.P.), carefully 
dropped into the ear so as to reach the membrane, usually gives relief. If, 
on examination with the speculum, pus is seen bulging the membrane, an 
incision should be made ; but nature usually anticipates the surgeon in this 
matter, and so quickly that the operation is seldom necessary, except in those 
cases where the membrane fails to give way early. The pus which forms in 
scarlet fever appears to penetrate the membrane more quickly than the pus 
formed in non-febrile cases. When a discharge exists, care should be taken 
to keep the ear syringed out, and some antiseptic powder, such as iodoform 
and boric acid, blown in. The after-treatment of chronic otitis need not be 
gone into here. 

The preventive treatment of post-scarlatinal nephritis consists in the 
greatest care being taken during the second and third weeks to avoid cold 
and to keep the skin acting, and to avoid a stimulating diet and any over- 
feeding. The child should be sponged daily or bathed, provided there is no 
risk of chill; the diet should be chiefly fluid, milk, light puddings and sops, 
and the bowels should be acted upon if necessary by laxatives or salines such 
as tartrate of soda or Glauber’s salts. On the appearance of albumen a 
smart purge of senna or jalap should be given, and the child dressed in a 
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flannel night shirt and placed between the blankets, salines such as citrate 

of potash, liq. ammon. acet., or tartrate of soda, being given. The diet 

should consist entirely of barley water and of milk, or at any rate of fluids. 

Hot packs, a blanket wrung out of hot water being used, or hot vapour 

baths given by means of Allen’s apparatus, or warm baths, are always 

useful in acting on the skin and drawing away the blood from the kidneys, ¢ 
and so relieving the inflammatory congestion present. The smaller the 

quantity of urine passed the more vigorous should be the packs or baths. 

Ten grains of jaborandi leaves, made into an infusion with hot water, or 

one-tenth of a grain-of nitrate of pilocarpine subcutaneously, may be given 

before the packs once or twice a day. Children bear pilocarpine well, but 

its use requires care on account of the cardiac depression it is apt to pro- 

duce. Poultices to the loins should be applied between the packs. Dry 

cupping seems sometimes to be useful and may be tried. If thé kidneys fail 

to act, and no urine oronly a small quantity is secreted, large enemata of 
warm water will sometimes give relief, urine being passed as the enema is 

being expelled. 

During the course of a nephritis the condition of the heart must be care- 
fully watched, as also must any tendency to muscular twitchings about the face 
or hands. Any attacks of dyspnoea or evidence of cardiac dilatation must 
be met by the administration of digitalis, two to five drops every two hours. 
Solution of nitro-glycerine in drop doses, inhalation of chloroform, or nitrate 
of amyl may be tried if convulsions supervene. 

Quarantine.—Six weeks at least—better two months—reckoning from 
the first day of the fever should elapse before a child convalescent from 
scarlet fever can be allowed to rejoin his companions or go to seaside 
lodgings ; and not then if the desquamation is incomplete or there is a dis- 
charge from his nose or ears. In so important a matter as discharging a 
convalescent scarlet fever patient, it is wise to err on the side of caution. 

Experience shows that the scarlatinal infection sticks to the patient with 
extraordinary tenacity, as the number of ‘ return’ cases to infectious hospitals 
show. Putting aside the question of desquamation (which has probably 
been too exclusively regarded) and also of purulent discharge of ears, it 
seems certain that the infection clings to scarlatinal patients for a consider- 
able period, and this in spite of many carbolic baths and much head wash- 
ing. It seems likely that the scarlet fever micro-organisms remain in the 
convalescent’s nose and throat long after he is apparently well, and if he 
mixes with his fellows he may infect them. It is not wise to send a patient 
direct from the sick-room or hospital ward to mix with others. Wherever it 
is possible there should be a convalescent ward, and the patient should spend 
many hours in the open air before being looked upon as safe. 

The question of length of quarantine in scarlet fever is one which has 
given rise to a considerable difference of opinion. It is certain there is a 
good deal yet to be learned about the organism of scarlet fever, and the con- 
ditions under which the fever prevails as an epidemic. It appears that at 
times children convalescent from scarlet fever who have been well looked 
after and tended, who are free from nasal or aural discharge, are after the 
lapse of six or eight weeks the means of infecting others. On the other 
hand, Dr. Jos. Priestly records that in consequence of an outbreak of 
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small-pox at Leicester, 120 children in various stages of convalescence 
from scarlet fever were sent to their homes, and no secondary cases 
occurred at any of these homes! In spite, however, of such an experience, 
it is wise to give ample quarantine after scarlet fever, and not allow children 
convalescent from this disease to be sent to the seaside or to school before 
two months have elapsed, and they are quite free from nasal or aural 
discharge. 


Weasles 


Measles is an acute infectious disorder characterised by coryza, cough, 
and fever in the prodromal stage, followed by a peculiar papular eruption on 
the face and body. 

Measles, like whooping cough, prevails in widespread epidemics, though 
its epidemics are of shorter duration ; but sporadic cases are always occur- 
ring in large centres of population. This epidemic prevalence occurs in large 
cities every eighteen. months or two years, though the epidemics differ very 
much in their extent and fatality. 

When once thé disease enters a household, or indeed a city street or 
alley, hardly any of the inhabitants escape except perhaps the young infants, 
and those protected by a previous attack; the chief sufferers are young 
children. When introduced into the ward of a children’s hospital the 
majority of those who are not protected will probably be attacked. Infants 
under six months appear less susceptible than children over that age ; though 
infants are occasionally born with the rash of measles on them.’ Communi- 
ties removed from frequent contact with civilisation, and where there has 
been no epidemic prevalent for some time previously, invariably suffer 
severely when the poison of measles is introduced, adults being affected as 
well as children.. The most notable instance of this in recent times is the 
epidemic of measles in the Fiji Islands in 1875, which raged for four months, 
40,000 natives dying out of a population of 150,000,” equal to upwards of one 
in every four of the population, whereas in London in 1886, which may be 
taken as an average year, the deaths from measles were five in every 10,000 
living (at all ages). The same virulence of an epidemic may be seen in a 
lesser degree in populations, more especially among children, in villages or 
isolated places where there has been no epidemic for some time previously. 
The susceptibility to measles is exceedingly great in unprotected subjects ; 
thus Biedert,? in a small epidemic in an isolated village, found only 14 per 
cent. of the children who were unprotected escaped after being exposed to 
the infection. In the Faroe Islands under similar conditions in two epi- 
demics only 4°5 per cent. and 1 per cent. escaped.* The same experience 
obtains in schools and in the wards of children’s hospitals, where, if a child 
has been admitted incubating and remains till the rash appears, an epi- 
demic follows, which it is difficult to stop until nearly all of the unprotected 
have been attacked. The epidemics are independent of season, and occur 
in winter as in summer. 


1 Helm, Medical Chronicle, May 1890. 2'Corney, quoted by Collie. 
5 Jahrbuch fiir Kinderhetlkunde, vol, xxiv. p. 94. 4 Madsen, Panumne. 
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The disease, like most other specific fevers, spreads by contagion, but the 
nature of this has not been satisfactorily determined, though micro-organisms 
have been obtained from the breath and secretions of patients suffering . 
from measles by A. Ransome, Braidwood and Vacher, and Canon and 
Pielicke. We have frequently made cultivations of pus cocci from the 
blood of patients with measles, and such can also be detected by staining a 
dried drop of blood. 

The poison is apparently given off in the breath and secretions, and may 
be conveyed to a distance by its adhering to the clothes or person of a 
nurse or others coming in contact with the sick. The infection, however, 
appears to be more diffusible or more readily destroyed than the poison of 
smallpox or varicella, as rarely if ever in our experience is it introduced into 
a ward, except by those who were admitted incubating, it being unlike variola 
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Fig. 61.—Temperature Charts of cases of Measles. *, Rash present. 


or varicella poison in this respect, infection in the latter case appearing to be 
brought in by visitors. The infection is known to be given out from the patient 
very early in the attack—that is, from the first appearance of definite 
symptoms, as coryza and fever—but there is good reason to believe 
that Mr. Vacher is right in believing that measles is infectious during 
the incubative stage, as well as during the febrile and eruptive stages. 
Several instances which point strongly to this conclusion have come under 
our notice. 

The mortality differs enormously according to the circumstances under 
which the attacks develop and also in different epidemics. In healthy 
children among the well-to-do class the mortality is small ; in the tuberculous 
and wasted children to be found in workhouses, hospitals, and among the 
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lower classes the mortality is enormous, no disease more certainly being 
attended with a fatal result. 

J. Comby records that in the Hospice des Enfants Assistés, during the years 
1882-1886, 1,575 cases of measles were treated, with a mortality of 46°2 per 
cent. At the Hospital des Enfantes Malades, 2,585 cases were treated, with a 
mortality of 40°15 per cent. Where a number of measles cases are crowded 
together pneumonia of a malignant type is apt to berife. In dispensary practice 
the mortality is much less ; Heubner records in Leipsic 600 cases were treated 
in 15 years with a mortality of 6°5 per cent. Furbinger in Jena, a mortality 
of 8 per cent. 5,769 cases of measles were treated in the patients’ homes in 
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Fig. 62.—Temperature Chart of a case of Measles complicated with Broncho-pneumonia. *, Rash. 


connection with the Dispensary of the Manchester Children’s Hospital 
between the years 1886 and 1904, with 440 deaths, making a mortality of 
7°8 per cent. 

Second attacks of true measles are not uncommon. We know one 
family in which one boy has had a severe attack of measles four times, a 
boy and girl three times each, and one girl twice ; all these attacks were 
severe. In many cases where there is said to have been a recurrence of 
measles, one of the attacks has no doubt been rubella. 

Incubation.—When inoculated this appears to be seven or eight days, 
when contracted in the usual way it is mostly ten to twelve days, the rash 
appearing on the fourteenth or sixteenth day. During this period the child 
is mostly in its usual health, though there may be an evening rise of 
temperature, 
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Symptoms. Prodromal Stage-——The early symptoms are those of a 
feverish cold. The child sneezes, waters at the eyes,-there is catarrh of the 
nasal membrane, with usually a hard, hacking, or perhaps croupy cough. 
Sometimes the symptoms are those of a catarrhal laryngitis or bronchitis. 
The palpebral conjunctivee are suffused and of a pink colour from congestion 
of the capillary vessels. In mild cases there may be very little congestion 
of the conjunctiva or catarrh. The child is feverish, often acutely ill, the 
_ temperature rising in the evening a degree or two and usually falling again 
in the morning ; this continues, though becoming increasingly marked, till 
the rash is fully developed. Sometimes there is a marked remission on the 
second or third day (see fig. 61). An examination of the fauces will show 
that the tonsils, hard and soft palate, are reddened, and often distinct 
papules or red points surrounded by a zone of congestion are visible ; in the 
slighter cases these papules are absent. This papular rash is present some 
twenty-four to forty-eight hours before the rash appears on the face and 
trunk. Koplik has pointed out that at this stage—that is a day or two before 
the appearance of the external rash—small irregular spots of a bright red 
colour may be seen on the mucous membrane of the cheeks and inside of 
the lips. Ina good light a ‘ bluish white speck’ may be seen in the centre 
of each spot. Some observers have noted the presence of Koplik’s spots in 
at least 75 per cent. of their cases of measles during the prodromal stage. 
We hardly think from our own experience they are as commonly seen as 
this. It is certain they may be overlooked, especially when far back and 
situated opposite the posterior molar tooth. Comby has called attention to 
stomatitis as an early symptom of measles ; the gums and mucous membrane 
of the cheeks are red and covered in places with a thin opaque exudation. 
Tonsillitis is present in some cases, and earache is common in the early stages, 

Eruptive Stage-—The characteristic eruption usually makes its appear- 
ance at the end of the fourth day, on the forehead, face, neck, and fauces. 
The child’s appearance at this time is so characteristic that in well-marked 
cases a glance is sufficient to establish the diagnosis. The face is flushed, 
the eyes red and watering, there is a short cough, the forehead, nose, and 
cheeks are covered with crops of dusky red papules, surrounded by a zone 
of erythema which contrasts with the normal skin between the groups. 
The papules can be distinctly seen and felt, and though not ‘ shotty’ to the 
touch, yet they have often a distinct feeling of hardness. The rash on the 
face is usually both patchy and discrete, the patches being made up of 
confluent papules, the latter of small groups or single papules arranged 
at times in small crescents or semicircles. In the course of a day or two 
the rest of the body is more or less covered with the rash ; it is apt to 
be confluent with much erythematous redness on the dependent surfaces, 
the extensor surfaces of the arm and thigh, the back and buttocks, and 
more discrete or spotty on the chest and rest of the body. By the fifth or 
sixth day the eruption is at its height, and, beginning to fade first on the 
face and later on the body and limbs, is followed, especially on the face, 
by a fine desquamation. By the seventh or eighth day the rash has com- 
pletely disappeared, leaving at most only an indefinite mottling or staining 
over the body. The temperature, which has probably reached 103° to 
105" by the sixth day, quickly falls to normal or thereabouts, and the 
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headache and discomfort are gone and the child seems greatly relieved. 
In severe cases in weakly children the crisis may be accompanied by much 
exhaustion, but this rarely happens. The temperature remaining high 
‘ndicates some complication such as bronchitis or pneumonia (see fig. 62). 
Mild or Ill-defined Measles.— Very often all the symptoms are milder 
than those just described, but at the same time are perfectly characteristic. 
On the other hand, the attack may be so slight as to be recognised with 
difficulty. There may be almost an entire absence of symptoms in the pro- 
dromal stage, or a temperature only reaching 100° or 1o1’, the coryza and 
catarrh being insignificant, while the rash is represented by ill-defined and 
characterless papules about the neck, back of the hands, and thighs. In 
other cases probably the catarrh and laryngeal symptoms are well marked, 
the child evidently suffering from a laryngitis ; this is followed by an inde- 
finite mottling about the neck and hands as the laryngeal symptoms abate. 
Severe and Complicated Measles.— Epidemics of measles differ greatly 
in the severity of the individual attacks. Most of the fatal attacks are 
characterised by high fever, dry brown tongue, delirium, and convulsions 
due to an intense hyperemia of the internal organs, more especially the 
lungs and brain. The heart’s action is depressed, the rash ill-defined, the 
skin dusky, and in some cases markedly petechial. In such cases death 
may take place on the third or fourth day, or improvement may commence 
at the end of a week. In the majority of cases measles threatens life 
through the tendency to inflammation of the lungs. The lung symptoms 
may be prominent from the first, or the presence of pneumonia may delay 
convalescence, or supervene when the acute symptoms have passed away. 
In the former case the symptoms are those of acute broncho-pneumonia, the 
temperature continues high, perhaps 105° or 106°, there is marked dyspnea, 
sibilant sounds are heard over the whole chest, the air does not enter the 
bases freely; the rash is scanty, perhaps only an ill-defined mottling ; 
delirium followed by coma comes on ; the eyelids become glued together 
with thick semi-purulent secretion, sordes appear on the mouth, the tongue 
is brown and dry, and unless improvement takes place the child sinks. 
Instead of broncho-pneumonia, the symptoms may indicate acute capil- 
lary bronchitis with emphysema and collapse of lung. The dyspnoea may 
become urgent and threaten life by asphyxia, or the pneumonia may be of 
the croupous type with or without pleurisy. 
; Catarrhal or Membranous Laryngitis is not uncommon in the pre- 
eruptive stage, or as the eruption is receding. Tracheotomy may be re- 
quired if the obstruction to respiration becomes sufficient to threaten life, 
but it must be borne in mind that an amelioration of symptoms generally 
takes place when the rash appears. In those cases attended with mem- 
branous exudation the laryngitis generally follows rather than precedes the 
eruption. Ophthalmia frequently occurs in aneemic and unhealthy children ; 
corneitis and corneal ulcers may also be met with. Glandular enlarge- 
ments may develop, the deep cervical gland being especially involved, as in 
scarlet fever ; abscesses are not common. Otitis is very common during 
convalescence, suppuration taking place in the middle ear and the mem- 
brane becoming perforated. Diarrhoea is not an uncommon complica- 
tion or sequela, especially during the hot weather, though by no means 
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and hard lumpy feeces being passed, with prolapse of the bowel. The 
health often remains impaired for a considerable time after an attack of 
measles ; it is during this stage that Acute Tuberculosis and Cancrum 
oris may arise. The tuberculosis very frequently appears to take its rise 
from enlarged and cheesy bronchial glands, 

Convulsions may occur at the commencement of the prodromal stage, 
or a few days later, marking the onset of pneumonia. In some few cases 


Diagnosts.—A typical case of measles with the rash well out can hardly 
present any great difficulty in diagnosis. But inasmuch as measles is 
infectious some days before the appearance of the rash, it is of importance 
to make an early diagnosis. In the premonitory stage the fever may be 
slight, perhaps only a degree or two, and some redness of the conjunctiva, 
but other signs may be absent. In any suspected case an examination of 
the mouth must be made in order to detect the presence of papules on 
the soft palate and Koplik’s spots on the mucous membrane of the cheeks 
and lips. In some cases a scarlet rash which may be mistaken for scarlet 
fever appears before the measly rash. The disease most likely to be mis- 
taken for measles js rubella, the latter disease closely resembling mild 
measles. (See Rubella.) A measly rash is sometimes present in cases of 
septicaemia, where there js suppuration as in empyema. Care must be 
taken not to mistake the patchy rash sometimes present in scarlet fever for 
measles. An examination of the tonsils will usually prevent such a mistake, 
though some of these cases are difficult to diagnose. 

The laryngitis which in some Cases occurs in the catarrhal stage may 
be mistaken for diphtheritic croup, and such cases have not infrequently 
been admitted to a diphtheria ward, the mistake only being discovered 
on the appearance of the rash of measles a day or two later. 

It is possible to confound measles with smallpox, though this difficulty is 
more likely to arise in the case of adults than children. According to Collie 
there are two kinds of smallpox which it is possible to confound with measles, 
viz. the commencement of a confluent case and the commencement of a hzemor- 
thagic case. The papules in smallpox are much harder and more shotty, 
and, moreover, in a confluent case, the headache, lumbar pain, and general 
Symptoms would be more severe. Hemorrhagic measles is very rare, and, 
according to the same author, would be difficult to diagnose from ‘black 
smallpox’ ; the quantity and quality of the vaccination marks should be taken 
into account. 

Morbid Anatomy.—There is not much to be said under this head, inasmuch 
as there are no post-mortem appearances characteristic of measles, the 
principal lesion found being catarrhal pneumonia ; the whole of the interna] 
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organs are gorged with blood, and minute hemorrhages are present on their 
surfaces. The mucous membrane of the bronchi is intensely congested, 
the surface of the pleura roughened and perhaps covered with lymph, one 
or both bases are solid from catarrhal pneumonia ; in such cases the 
pneumonia resembles that found in septicemia. In some instances croupous 
pneumonia involving a lobe or portion of a lobe may be present, or there 
may be patches of croupous pneumonia. At other times there is intense 
bronchitis, with patches of catarrhal pneumonia and emphysema. In all 
cases of pneumonia following measles which we have examined micro- 
scopically we have found fibrinous exudation in the air vesicles, in spite of 
the pneumonia being apparently of the catarrhal variety. A fibrinous exuda- 
tion is sometimes found on the mucous membrane of the large bowel. 

The following post-mortem record taken from one of our note books 
‘llustrates a malignant case :— 


Measles, malignant case ; death.—Child of eleven months; death on fourth day. 
On removing lungs it is noted that the upper lobes are emphysematous on their surfaces ; 
in the lower lobes emphysema alternates with collapse; on section there is intense 
injection of the trachea and bronchi, yellow mucus exudes from the minute bronchi ; 
the lungs are intensely congested, there are patches of broncho-pneumonia in the lower 
lobes. 


Treatment.—No very active treatment is needed during an attack of 
ordinary severity, but much may be done to promote the patient’s comfort and 
to prevent any complications. He should, of course, be confined to bed as 
soon as measles is suspected, the temperature of the room being maintained 
at 65° F., and if the cough is hard and irritating a steam kettle should be 
called into requisition to keep the atmosphere moist. The diet should con- 
sist of milk diluted with barley water or seltzer ; in mild cases sops or light 
puddings may be allowed. Demulcent drinks, such as barley water, lemonade, 
black currant or tamarind drinks or jellies, are useful in allaying the irritating 
cough. Frequent spongings with warm water containing a weak solution 
of tar or ‘sanitas’ relieve the itching and help to bring out the rash. During 
the pre-eruptive stage, when there are high fever, restlessness, cough, and 
frequent pulse, small doses of tr. aconiti, one or two drops every two hours 
__carefully watching the effect, especially after five or six doses have been 
given—will usually be attended with relief. Jelly containing codeia or small 
doses of Dover’s powder may be given to relieve the cough. Great care 
should be exercised during convalescence to prevent catching cold, especially 
in those who are liable to bronchial catarrh, as the bronchial mucous mem- 
brane remains for some time in an irritable condition, and exposure to cold 
is exceedingly likely to give rise to bronchitis or diarrhoea. 

In cases of greater severity, especially those in small children which are 
accompanied by a scanty rash, congestion of the internal organs, high tem- 
perature, and broncho-pneumonia, active treatment is required. It is neces- 
sary to get the skin to act efficiently and thus relieve the congested internal 
organs ; to this end tepid sponging, hot packs, or mustard baths may be 
employed. For children under two years of age the mustard bath is the 
most suitable; the child being placed for three minutes in a bath of 100° F., 
one table-spoonful of mustard to the gallon of water being about the proper 
strength. The child must be quickly dried and put between blankets ; the 
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bath may be repeated in a couple of hours if necessary. The stimulating 
effect of the bath upon the skin is often of great service. Linseed poultices 
to the chest are to be avoided in the case of young children, unless the 
attendants are trained nurses ; hot fomentations or bran poultices are pre- 
ferable in dispensary practice and in the hands of the unskilled, as being less 
heavy. 

In older children the hot pack is to be preferred to baths. In the early 
stages small doses of antimony, pot. ant. tart. tt0 - #0 Of a grain, with some 
tartarated soda or citrate of ammonia, should be given every three or four 
hours, but omitted if there is nausea. Aconite may be useful, but it must be 
carefully watched, on account of the depression it is apt to produce if 
pushed too far. Alcohol in the form of whisky or brandy should be given if 
the pulse is small and rapid and the tongue dry and brown. If the cough 
becomes loose and there is excessive secretion from the bronchi, ammonia, 
digitalis, and alcohol in combination should be given. The eyes, nose, 
and mouth in severe cases require attention ; they should be bathed or 
mopped out with warm water ; if there are any aphthous patches in the 
mouth some borax in dilute glycerine should be applied. During con- 
valescence no medicine answers better than dilute nitric acid and bark 
or, F236. and. 37 | 

It cannot be stated with too great emphasis, that to overcrowd a measles 
ward means a high mortality. To admit cases of measles to a ward con- 
taining patients suffering from pneumonia or any septic complication is not 
justifiable. The success attending the treatment of measles-pneumonia in 
the open air, as practised in the fever hospitals of Edinburgh and Glasgow, 
clearly shows how essential fresh air is in the treatment of such conditions. 

Quarantine.—How long should quarantine be maintained in a case of 
measles? This is not an easy question to answer, though it is certain that 
the infection is not given off from the patient for so long a period as is the 
case in scarlet fever. In uncomplicated cases hot baths may be given as the 
rash begins to disappear ; they are useful to cleanse the skin and render 
the patient more comfortable. It is well for the patient to keep his bed for ten 
days and his room for three weeks ; then, if he is quite well in every respect, 
there can be little danger in his mixing with his fellows. - When a case of 
measles occurs in a house, it is necessary for the other children who have 
not had it to stop going to school or mixing with other children, as it is 
probable they will have contracted the disease ; and as measles is infec- 
tious in its early stages—if not during the incubation period—they may 
readily be the means of giving it to others. For the same reason it is un- 
wise to send them away from home, though care should be taken that they 
do not come in contact with the patient at home. The bedding should be 
stoved and the room otcupied by the patient disinfected at the conclusion of 
the illness. 


Ruvdella 
Rubella! is an infectious fever closely resembling but distinct from 
measles ; it is for the most part a milder disorder than measles, and does 


' We adopt the term ‘rubella’ as first suggested, we believe, by W. Squire. ‘Epidemic 
roseola,’ which has been proposed, introduces the ambiguous term of ‘ roseola.’ . 
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not protect from it. In some epidemics it closely resembles mild scarlet 
fever. 

Etiology —The resemblance between these two diseases is unquestion- 
ably a close one, and there is little doubt that not infrequently epidemics of 
rubella—or at any rate sporadic cases—are mistaken for measles. It has, 
however, been clearly shown by those who have had the opportunity of 
watching successive epidemics of infectious diseases in schools and asylums, 
where the same individuals have been attacked, that rubella does not 
protect from either measles or scarlet fever, nor do attacks of the two latter 
afford any immunity from attacks of rubella. The resemblance, and yet the 
difference, between the two diseases was well put by the late Dr. West when 
he said ‘they resemble each other somewhat as varicella and variola—alike, 
but not the same—not twin sisters indeed, but half-sisters at any rate. 
That they should be confounded in practice is not surprising, especially 
when we remember that measles is sometimes an extremely slight disease 
and the rash by no means characteristic. In mild attacks of measles the 
coryza is usually slight or absent, and the rash little else than ill-defined 
mottling. 

Rubella occurs in epidemics, sometimes being prevalent and widespread, 
as it was in this country during 1880; at other times sporadic cases crop up 
and there appears but little tendency for the disease to spread. As a result, 
rubella has earned a different character as regards contagiousness from 
different writers who have observed it, some maintaining that its contagious- 
ness is almost zz/, and others that it is extremely contagious. The truth is 
that susceptibility to its influence seems to vary strangely at different times 
and in different places in a way which it is difficult to account for. Thus in 
one locality there may be an epidemic prevalent ; an individual goes to 
another while incubating, he suffers from an ordinary attack and the disease 
does not spread, though he comes in contact with many individuals. There 
is little doubt, however, that rubella has been confounded with some of the 
non-specific, non-contagious forms of roseola or rose rash. Age does not 
seem greatly to influence predisposition, infants, children, and adults suffer- 
ing alike ; indeed, in some epidemics adults suffer more in proportion to 
their numbers. Thus in an epidemic in the Children’s Hospital observed 
by Dr. Hutton and ourselves, out of twenty-seven cases, eight were those of 
lady probationers or ‘sisters,’ and nineteen of children ; so that the adults 
suffered far more largely in proportion to their numbers, though there can 
be no doubt that the nurses came in contact with those suffering from the 
disease much more than the children. Considering how much rarer a dis- 
ease rubella is than measles, it would appear that a smaller number of 
individuals who are unprotected by a previous attack are susceptible to its 
influence than’is the case with measles. 

The relationship of rubella to measles and scarlet fever is an interesting 
question, and while very few believe it to be a hybrid disease, the attack 
resulting from the reception by the patient of both scarlatinal and measles 
poisons, yet, considering the close resemblance which it bears to measles, 
there is nothing inherently improbable in the idea that the resemblance is 
something more than coincidental, that the poisons may have been derived 
from one another or from the same stock at some distant epoch, and have 
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become modified by being cultivated under different conditions. It is inter- 
esting to note that some observers assert that the character of an epidemic 
becomes modified in the direction of either measles or scarlet fever if either 
of these is prevailing at the same time. 

Incubation.—There has been some uncertainty about the length of the 
incubation period. The common period is from two to three weeks, as observed 
both by W. Squire and Lewis Smith. In three cases coming under our own 
observation the time appeared to be sixteen, seventeen, and eighteen days 
respectively. 

Premonitory Stage.—In children, as a rule, no prodromal symptoms are 
observed, the rash being the first thing to be noticed. In adults, who are 
able to describe their feelings, complaint is made of weariness, headache, and 
backache for twenty-four hours before the appearance of the rash. There 
may be vomiting, coryza, slight sore throat, or a tingling sensation of the 
skin of the face. Another noteworthy symptom sometimes present 1s the 
enlargement of the superficial lymphatic glands situated along the posterior 
edge of the sterno-mastoid, or the submaxillary and occipital glands are 
tender as well as slightly enlarged, and give rise to a certain amount of 
stiffness of the neck. On the other hand, it is by no means uncommon even 
in adults that the discovery of a rash is the first thing to call attention to the 
attack. 

Exanthematous Stage——The rash usually appears first on the face, and 
consists of indistinct, ill-defined papules, forming irregular patches of a 
rose-red colour, which shade away into the colour of the skin ; there may 
be simply erythematous blotches. The patches of confluent papules vary 
much in size and shape, many perhaps consisting of only a few papules 
grouped together ; sometimes, on the contrary, the whole face is of a red 
colour. The rash is usually also abundant on the neck, chest, back, but- 
tocks, and flexor surfaces of the arms and thighs ; in these situations it is 
usually less confluent and patchy than on the face, the rash consisting of 
groups of papules or of single papules. Occasionally the confluence of the 
papules and the erythema which surrounds them gives rise to the suspicion of 
scarlet fever, especially to that form in which the rash is patchy on the limbs, 
the rash being more or less typical of rubella in one part of the body and 
resembling scarlet fever in another. Rubella rashes undoubtedly vary con- 
siderably, especially in the confluence of the papules ; as a rule, the colour 
is of a rose-red when it first comes out, being of a brighter colour than 
measles ; the papules do not so constantly arrange themselves in crescents, 
and they are less distinct than the measles papules. The rash is usually most 
intense on the second day, but remains visible for three or four days ; by 
the end of this time it has mostly faded, often leaving more or less staining 
of the skin and a light branny desquamation. The rash frequently gives 
rise to much itching. Sometimes the axillary and inguinal glands become 
enlarged. 

The course of the attack may be feverless, though usually there is a slight 
rise of temperature, the highest being on the second day, 99° to 100° ; in rare 
cases it reaches 102° or 103°. The temperature becomes normal as the rash 
disappears. 
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Hyperzemia of the conjunctiva and fauces exists in many cases, but it is 
rarely as marked a feature of the attack as it is in measles. Sometimes a 
dryness and soreness of the throat in swallowing is complained of, with more 
or less catarrhal tonsillitis. | 

While such may be taken as a typical attack, it must be acknowledged 
that the attacks of this exanthem vary greatly in intensity, and the rash may 
be too ill defined to admit of a positive diagnosis. In some rare cases, such 
as those described by Dr. Cheadle, the course of the disease is that of a serious 
illness, with marked implication of the larynx and bronchi, the cough being 
incessant and crouplike. _ In two of these broncho-pneumonia supervened, in 
several others earache was a prominent symptom. On the other hand, cases 
may occur of the mildest form, so wanting in character both as regards rash 
and coryza, that they may be looked upon as of a doubtful nature and perhaps 
forgotten, and only when they are succeeded by more typical cases does 
their character become clear. 

Complications and Sequele.—There are usually none ; in the more severe 
cases catarrhal disorders, such as coryza, tonsillitis, and broncho-pneumonia 
may complicate and succeed the attack. The prognosis is favourable ; the 
disease is probably never fatal in healthy children ; in epidemics in hospitals, 
where it attacks children already suffering from and much reduced by 
pulmonary affections, it has appeared to be the immediate cause of a fatal 
result. Even in healthy children the health may remain below par for 
some time afterwards. 
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SCARLET FEVER 


RUBELLA 


MEASLES 


Incubation. 14 to 21 days. 8 to 12 days. 2 to 5 days. 

Premonitory fev. | 1 day. 3 to 4 days. t day. 

Prodromal sym- |.Oftennone. Sometimes | Sneezing, coryza, Vomiting, headache, 

ptoms. enlarged glands, headache, cough. sore throat. 
weariness and slight | 
coryza. 

Tonsillitis. Slight tonsillitis. Usually none. Tonsillitis well 

marked. 

Rash. Appears on the first or; Appears on the A diffuse punctiform 
second day. Con- fourth or fifth day. red rash comes 
sists of indistinct Consists of conflu- over neck, trunk, 
papules of arose-red | ent papules of a and limbs—may 
colour confluent on dusky-red colour be patches on the 
the face, usually dis- on the face, and extremities. 
crete on the limbs, groups of papules 
buttocks, and thighs. often in acrescen- 

Often fades from the tic form on the 
face before it is fully trunk and limbs. 
developed elsewhere. 
Often much itching. | 
Desquamation. Desquamation absent | Desquamation ab- Desquamation usu- 
, or only very fine sent or only in fine | ally free. 
branny scales. scales. 
| Temperature. Often normal through- | Fever always pre- | Fever always _pre- 
| out, rarely above sent, sometimes sent, mostly high, 
too° F, high, reaches its disappears as the 
maximum when rash fades. 
the rash is fully 
out, then falls. 
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Diagnosts.—Rubella may at times be mistaken for some of the anomalous 
erythematous or roseolous rashes from which children suffer from various 
causes, especially indigestible food ; but there is usually no fever. In single 
cases diagnosis may be difficult, but the fact that rubella prevails in epidemics 
often assists in making a diagnosis. The diagnosis between measles and 
rubella in an individual case is at times impossible ; often it is difficult, 
inasmuch as it must be admitted that there is no one characteristic symptom 
of rubella, and moreover the rash differs in different cases. The differences 
between typical cases of rubella, measles, and scarlet fever are shown in 
the table on p. 296. 

Treatment.—Every case of rubella and every suspicious case should be 
carefully isolated, and confined to one room, if not to bed. The diet should 
consist largely of fluids and slops. A simple saline such as citrate of potash 
may be given, and other symptoms must be treated as they arise. 

Quarantine.—The patient should be isolated for at least three 
weeks ; better if four weeks elapse before he is allowed to rejoin his com- 
panions. 


‘The Fourth Disease’ 


It is universally admitted that there is a mild febrile disease accompanied 
by a diffuse red rash which closely resembles mild scarlet fever, and may 
readily be mistaken for it. There is no general agreement of opinion as to 
whether this febrile disorder is merely a variety of rubella or whether it is a 
separate disease which ‘mimics’ scarlet fever, as rubella does measles or 
varicella does variola. Some observers have reported epidemics of rubella 
in which the majority of cases have been of the more common measly type, 
while a few cases have closely simulated mild scarlet fever. On the other 
hand, Dr. Dukes has observed epidemics of the latter type, and he believes 
that it is not a variety of rubella, but ‘breeds true,’ and he has provisionally 
called it ‘the fourth disease.’ 

Our own experience of epidemics has been that these two diseases or 
varieties of disease have occurred separately and not together. Some years 
ago we were much puzzled by finding that a number of what were apparently 
mild cases of scarlet fever, when admitted to a scarlet fever ward, developed 
scarlet fever a few days after admission. Shortly after we noted a 
number of patients coming to the out-patient department with diffuse red 
rashes, who were not ill, but who had been brought on account of the rash. 
It soon became apparent that there was an extensive epidemic of a disease 
closely resembling mild scarlet fever, but not protecting from it. We have 
seen several such outbreaks. Dr. Dukes has described several epidemics 
in a public school ; the initial symptom in some of the cases was vomiting, 
the fauces were reddened, and the conjunctiva injected. The cervical 
lymphatic glands were often enlarged and tender, more especially the post 
sterno-mastoid group. The rash lasts a few days, and is succeeded by fine 
desquamation ; the temperature is rarely more than 98°-100° F. 

It must be admitted that an epidemic of a disease answering to the above 
description would do duty for mild scarlet fever, and indeed would not be 
distinguished from it with certainty. In any epidemic of scarlet fever there 
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would probably be typical cases with tonsillitis, high temperature, copious 
rash, &c., which would settle the diagnosis, though others might be mild. 
Should nephritis follow an attack, it would almost certainly suggest that the 
febrile attack had been scarlet fever. 

The whole question is ‘still far from settled, and is surrounded with 
difficulty. 

Dr. Dukes observed cases in which the incubation varied from 9 to 21 
days ; our own impression is that in the ‘fourth disease’ it is somewhat less 
—namely, 7 to 9 days. ; 


CHAPTER OXY 


THE SPECIFIC FEVERS—continued 


Diphtheria 


DIPHTHERIA is an infectious disorder which is characterised by the for- 
mation of a fibrinous exudation on mucous surfaces or abraded skin, due to 
the growth of a specific bacillus ; it is usually accompanied by fever and 
albuminuria, and frequently followed by paresis of various muscles. At the 
very threshold of the subject it may beas well to attempt to clear the ground 
by asking—Are we to consider all fibrinous exudations which have the 
characters of a ‘false membrane’ as evidence of the presence of diphtheria ? 
Is diphtheria always accompanied by a ‘false membrane’? Both these 
questions must be answered in the negative. Recent observations clearly 
show that other micro-organisms besides the D-bacillus are capable of pro- 
ducing fibrinous exudations on the fauces, and, moreover, the D-bacillus has 
been demonstrated in the secretions taken from non-membranous sore 
throats. Still, we must admit that membranous exudations are usually 
diphtheritic, and that diphtheria is not often present in the absence of 
‘false membrane.’ It is quite certain, however, that the D-bacillus may be 
found in normal throats. 

That diphtheria is a highly contagious disorder is made certain by very 
definite evidence ; it is a matter of common experience that the disease 
passes from patient to nurse, from one patient to another in the wards of a 
hospital, and from a sick child to its playmates or parents in private houses. 
It is certain also that the infection can be conveyed from the sick to the 
healthy by means of a third person, the bacilli travelling on the clothes, on 
the hands, or in the secretions of the mouth of the latter. The occurrence of 
diphtheria in the families of medical men attending cases of diphtheria is a 
proof of.this. Direct inoculation has taken place accidentally by means of 
small pieces of membrane or the secretions entering the mouth, as in sucking 
a tracheotomy wound ; false membrane has formed within twenty-four hours 
of an operation at the seat of the wound. The disease is often spread in 
schools and families by individuals, who are not ill enough to be in bed, 
going about while suffering from mild and unrecognised diphtheria. There 
is little doubt also that the disease has been transferred from animals to 
man through direct contact or by means of milk from cows suffering from 
the disease. The D-bacillus may retain its vitality for many months out- 
side the body, and may be carried any distance in clothes, bed-linen, or on 
surgical instruments. It is a popular notion that there is a close connection 
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between diphtheria and sewer gas, and sanitary faults in houses are fre- 
quently credited with being the cause of outbreaks of diphtheria ; it is quite 
possible that sewer gas may give rise to a non-specific sore throat which 
may form a suitable soil for the development of the D-bacillus. 

Diphtheria occurs in epidemics, but it is also endemic in some cities and 
rural districts. It is constantly present in large cities as Berlin, Paris, and 
New York, and in some rural districts in this country. In its distribution 
and in the varying character of its epidemics it is one of the most mysterious 
diseases with which we are acquainted, and there is much about it which . 
requires continued investigation. In this country until recently it has been 
more common in the rural than in the urban districts, though it appears at 
the present time to be more common in our large towns than formerly. 
It is especially prevalent in the south-eastern and eastern rural districts, 
while some others appear to escape almost entirely. It makes its appear- 
ance at times in isolated farmhouses, or villages remote from other habi- 
tations, and this circumstance has suggested the idea that possibly the 
infective particles have been conveyed thither by means of the wind (Airy). 
It has occurred in Central Africa far away from any source of infection. 
But in connection with these singular cases we must remember that the 
D-bacillus retains its vitality for many months under suitable conditions, 
and may be conveyed any distance on clothes or other articles, and thus 
infect persons long distances away from the original source of the infection. 

No age is exempt from its attacks, but children between the ages of two 
and eight years are most often attacked, and children of these ages more 
readily succumb than do older children. The disposition to diphtheria 
seems to run in families, members of the same family being attacked in 
quick succession or at variable intervals. 

The parts which are most often attacked are the fauces, nasal mucous 
membrane, larynx and trachea, glans penis and vulva ; less often some wound 
or eczematous skin. The bacillus enters the mouth in either air or food, 
and if conditions are favourable for its development the growth of the 
bacillus commences, and membrane forms on the tonsils and soft palate. 
In what these favourable conditions consist it is difficult to say. Cer- 
tainly a slight sore throat or laryngeal catarrh often precedes an attack 
of diphtheria, and it is very probable that any injury to the epithelium or a 
catarrhal state may afford a suitable soil for the development of the bacillus. 
We have known instances in which nasal diphtheria has supervened in a 
case of chronic ozeena, while other children exposed to infection at the 
same time were not attacked. The fatality of different epidemics varies 
strangely ; sometimes whole families are swept away, as in the epidemic 
described by Trousseau in Sologne ; thus in one farm, where the residents 
numbered eighteen, only two, the father and a servant girl, survived. The 
infection seems to vary in intensity, at times and under certain conditions 
becoming attenuated, at other times resuming its virulency. The mortality 
has been reduced by at least one half since the introduction of antitoxin. 
Thus the mortality from diphtheria in the hospitals of the Metropolitan 
Asylums Board was 30°4 per cent. in 1893 and 29'2 per cent. in 1894; it 
gradually fell after the introduction of antitoxin in 1895 to 15°5 per cent. in 
1898 (Goodall). 
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Morbid Anatomy and Pathology—The membranous exudation which is 
present in diphtheria is of a whitish-grey colour, and when first formed is 
firmly adherent to the tissues beneath it. Itisin some cases rather yellowish 
than white ; in malignant cases it is frequently brown from being stained 
by broken-down blood. Ina few days more or less the membrane becomes 
loosened from its attachment and can be removed by means of a brush; if 
forcibly removed it leaves a raw surface, which quickly becomes again 
covered with membrane. Speaking generally, membrane adheres more 
firmly and is less easily detached from the mucous membrane of the tonsils 
and soft palate than from the larynx and trachea. 

If a thin section of a piece of membrane adhering to the soft palate be 
stained with methyl blue, and examined with a moderately high power, it 
will be seen that the membrane consists of a fine network of fibrin with 
epithelial cells and leucocytes in the meshes ; beneath the membrane the 
papillae and connective tissue of the deeper layers of the mucous membrane 
are infiltrated with leucocytes. Loeffler’s D-bacilli are usually in little balls 
or masses embedded in the superficial layers of the false membrane; in 
some cases they may be seen in the deeper part of the membrane or beneath 
it. Unlike the anthrax bacillus, the D-bacillus remains local, and does not 
penetrate into the tissues or enter the blood. The D-bacillus isa non-motile 
little rod about the length of the tubercle bacillus, but thicker, so that when 
several are joined together they look at first sight not unlike streptococci. 
When fully developed the ends of the bacilli are darker and thicker than 
their central portions ; sometimes only one end is enlarged. Two are often 
joined together. They vary considerably in shape and size, according to 
their age and the conditions under which they have grown; thus the ‘long 
bacillus’ and the ‘short bacillus’ are sometimes spoken of; it would be 
unsafe to say that the presence of the short variety means a mild attack of 
the disease. | 

Recently, chiefly by French authors (Roux, Yersin, Barbier, Sevestre), 
the micro-organisms which are found associated with the diphtheritic bacilli 
have been carefully studied. The most important association is with strepto- 
cocci, the strepto-diphtheria of French authors; these cases correspond with 
the septic cases of scarlet fever, to which, indeed, they have a close re- 
semblance. The presence of streptococci in considerable numbers notably 
increases the virulence of the attack. Staphylococci (aureus and albus) are. 
frequently associated with the D-bacilli ; the attack is usually more benign than 
when streptococci are present. Pneumococci (Frankel), Coli-bacilli, Proteus 
bacilli may also be present, the latter in gangrenous diphtheria. The chemistry 
of the membranes and the poisons formed in the exudations and in the blood 
have been studied by Roux and Yersin, and more recently by Sidney Martin. 
The latter observer has established the fact that during the growth of the bacilli 
toxins are formed which act as virulent poisons on the system. Similar 
poisons are formed when the bacilli are cultivated in blood serum or in 
gelatine. Roux and Yersin have shown that if the nutrient fluids in which 
the bacilli have grown are, after the bacilli have been separated by filtration, 
injected subcutaneously into guinea pigs, death takes place with symptoms 
of toxzemia in twenty-four hours. If small doses were employed and injected 
into rabbits, and a fatal result did not take place, a paralysis was often left. 
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The poison appears to give rise to degeneration of the tissues ; there are 
changes in the liver cells, the muscular fibres of the heart and other organs, 
and the smaller motor and sensory nerves. In the peripheral nerves the 
white substance of Schwann undergoes degeneration, and in places disap- 
pears ; the axis cylinder is also affected, but in less degree. It is this peri- 
pheral degeneration of the nerves which is the cause of the paralysis so often 
noted after an attack of diphtheria. The blood is profoundly altered, and its 
coagulability interfered with; hence the hemorrhages and purpuric condi- 
tion seen in malignant cases of diphtheria. The cause of the albuminuria is 
uncertain ; it may be caused by the altered state of the blood, or be due to 
the fatty degeneration which the renal epithelium undergoes ; the amount 
of albumen present is in most cases a correct index of the severity of the 
attack. 

From the above facts it would appear that the D-bacillus is the primary 
infective agent, and that during its growth it gives rise to the fibrinous 
exudation ; at the same time a ferment is formed resembling pepsine which 
is capable of digesting proteids. This proteid digestion goes on both in the 
membranous exudation and also in the blood, albumoses being formed, 
which play the part of virulent poisons, giving rise to rapid tissue degeneration 
and serious changes in the blood. 

The relation between the diphtheria of man and that of the domestic 
animals is interesting and important. Some of our domestic animals appear | 
to suffer not infrequently from diphtheria, and may be the means of giving 
rise to epidemics of human diphtheria. The observations of Klein * have 
shown that diphtheria may be communicated to cows by subcutaneous 
injections of cultivations of bacilli from the membrane taken from cases of 
human diphtheria. A soft tender swelling forms at the seat of the injection, 
and in some cases at least a number of pimples appear on the udders, which 
pass through the stages of pustules and ulcers. The cows suffer more or 
less from fever, and an extensive loss of hair takes place. During the 
eruptive stage the milk of some of the cows was found to contain numerous 
diphtheria bacilli. In at least two epidemics of diphtheria in which the milk 
coming from a certain dairy was suspected of being the cause, it was found 
on examination of the cows that they were suffering from an eruptive dis- 
order on their udders similar to that produced in those cows which had been 
inoculated. Diphtheria has been produced by Klein in cats by feeding them 
with cultures of the D-bacillus in milk, and epidemics of diphtheria have been 
observed in cats. Guinea pigs are the most susceptible of all the domestic 
animals. Fowls suffer from membranous croup which closely resembles, but 
is not identical with, human diphtheria. ; 

Pharyngeal Diphtheria.—The tonsils, uvula, and pillars of the fauces 
are the favourite sites for the false membrane in diphtheria, and in by far 
the greater number of cases occurring in practice these parts are affected in 
the firstinstance. The attack, unlike scarlet fever, usually begins insidiously. 
The friends notice that the child is ailing, it does not care for its toys, it is 
peevish and fretful, and towards evening is feverish. Perhaps there is some 
glandular enlargement at the angles of the jaw, or a discharge from the 
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nose, or the child is heavy and drowsy. In older children there is usually 
some complaint of sore throat or difficulty in swallowing ; the child feels cold 
and shivery, and sits over the fire trying to keep itself warm. An examination 
of the fauces, if made within a few hours of the first symptoms, may show 
nothing very distinctive ; there may be some swelling and excessive redness, 
with some whitish or yellowish exudation in points or patches, but it may be 
quite impossible to decide whether the case is one of diphtheria, scarlet 
fever, or other form of tonsillitis. Usually, however, within twenty-four hours 
of the commencement of the illness, patches of membranous exudation may 
be seen on the inner surfaces of the tonsils or soft palate ; these are whitish 
or grey and opaque, adhering firmly to the surface so that they cannot be 
removed by brushing. If removed by forceps, a raw bleeding surface is left ; 
a piece of membrane when removed is seen to be tough and firm, differing 
from the soft cheesy material which is present in scarlet fever or tonsillitis. 

The temperature is rarely high, being mostly 101° to 103° F. ; the evening 
temperature being, as a rule, a degree or two higher than the morning tem- 
perature. In a day or two, if not from the first, membranous exudation may 
be seen on the uvula or the pillars of the fauces, though the tonsils may be 
from first to last the only part affected. The nasal mucous membrane is apt 
to join in the inflammatory process ; a semi-purulent, often bloody, discharge 
makes its appearance at the nostrils ; the child makes a snoring noise when 
asleep, on account of the obstruction caused by the swelling of the mucous 
membrane and the excessive secretion. An examination of the urine during 
the first day or two may be negative as far as albumen is concerned, but if 
a daily examination be made, in the great majority of cases albumen vary- 
ing in amount from a trace to one-half will be found. 

During the next few days fresh patches of membrane make their appear- 
ance on the fauces, the older ones becoming loosened, then detached, by the 
process of sloughing which goes on, In the meantime the glandular enlarge- 
ment and tenderness become more marked, and the neck is stiff and all 
movements are painful. The patient becomes weak, anemic, and easily 
exhausted ; there is often marked foetor of the breath. 

In favourable cases, after the first few days or a week no new membrane 
forms, while the old patches disappear, the swelling of the glands and tonsils 
becomes less, and the temperature gradually falls. The albumen also gradually 
diminishes in quantity and finally disappears. The child remains weak for a 
long time, convalescence being only slowly established. On the other hand, 
in unfavourable cases, instead of an improvement taking place at the end 
of the first week, the symptoms both local and general become more pro- 
nounced ; the amount of urine increases, the pulse is weaker and perhaps 
intermittent, the anzemia is profound, the breath very offensive, and oozing 
of blood takes place from the mouth and nose. The patient gradually be- 
comes exhausted and refuses his food. During the last hours of life there 
may be total suppression of urine, drowsiness, and extreme depression of the 
heart’s action. 

Mild cases may occur in which both the local and general symptoms are 
slight. There may be membranous or yellow-coloured patches on the tonsils, 
the nasal mucous membrane remaining free and the glandular enlargement 
absent, and perhaps only a trace of albumen in the urine. Such patients 


304 The Specific Fevers 


may be seen running about with but little appearance of illness ; the local 
lesions may disappear in a few days. It is important to remember that in 
such cases paralysis may follow, or a fatal result may come about through 
cardiac failure. 

Malignant Diphtheria.—Of severe and malignant cases of diphtheria 
there are several types. The attack may begin insidiously with a day or 
two of slight illness, and then alarming symptoms of cardiac failure may set 
in without there having been any excessive local lesion. In other cases the 
attack is stormy from the very first, perhaps accompanied by vomiting, and 
closely resembling scarlet. fever in its mode of attack (strepto-diphtheria or 
septic- diphtheria). Within a few hours of the onset there is extensive swell- 
ing at the angles of the jaws, with a feeling of stony hardness, a fcetid, 
sanguineous discharge ‘ssues from the nostrils, and it is difficult to get a view 
of the throat in consequence of the swelling and difficulty in opening the 
mouth. The tonsils are so swollen as to meet, the uvula and soft palate 
cedematous and covered with more or less sloughy-looking membrane. The 
temperature is usually high, being 103° to 104° F., and the pulse and heart’s 
action exceedingly feeble. In the course of a day or two, sometimes less, 
the cellulitis extends, the cheeks and face become cedematous, and the skin 
pits as low as the clavicle, or even over the sternum and chest walls; the 
patient becomes drowsy and cyanotic, and there may be an erythematous 
rash, especially about the neck and chest. Purpuric rashes are common in 
malignant cases. Death usually occurs in a few days. Such cases resemble 
malignant scarlet fever, and it may be difficult or impossible to distinguish 
between them in the absence of a characteristic rash. 

In some cases there is a marked tendency to hemorrhage, blood oozing 
from the fauces, nose, and gums. There may be hematuria, or hzematemesis. 
In one case of ‘wound diphtheria’ of the penis which we saw, there was 
severe heemorrhage from the kidneys. Such cases appear to be invariably 
fatal. 

Nasal Diphtheria.—In pharyngeal diphtheria the inflammatory pro- 
cess is apt to spread to the nasal mucous membrane, especially in severe 
cases. In some cases, however, the nasal mucous membrane is the first seat 
of the exudation, and it may never spread to the tonsils, though it is usually 
to be found to involve the back of the soft palate and the pharynx. In nasal 
diphtheria no membrane may be distinguished during life; there may be 
only a purulent discharge with blood, the presence of which in the nasal 
passages obstructs respiration, giving rise to a bubbling or sniffling sound, 
especially. during sleep. In nasal diphtheria the general symptoms are 
usually quite as severe as in faucial diphtheria, and a guarded prognosis 
must always be given. In cases in which the soft palate, tonsils, and nasal 
mucous membrane are involved, the general symptoms, including the de- 
pression and also the albuminuria, are well marked. In connection with 
this form of diphtheria we must bear in mind there is a form of membranous 
exudation occurring on the nasal mucous membrane in measles and as a 
primary disease which is not diphtheria, but which runs a much more 
favourable course, and in some cases at least the membrane formed is thinner 
and less adherent than it is in diphtheria. The term ‘ Rhinitis fibrinosa’ has 
been applied to these cases. In all cases in which a child is feverish with a 
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discharge from the nostrils we should be exceedingly suspicious of diphtheria, 
especially if an epidemic prevails at thetime. The inflammation may spread 
from the nose to the conjunctiva, and membrane may form on the palpebral 
conjunctiva and much purulent discharge may exude, while the eyelids may 
be much swollen. Membranous conjunctivitis is not usually diphtheritic, but 
due to pneumococci (Frankel) ; the local disturbance may be severe, while 
the constitutional symptoms are slight. 

Laryngeal Diphtheria.—The larynx may be the seat of the local mani- 
festations of diphtheria in the first instance, or may become _ involved 
secondarily to the fauces or other part. The child may in the first place 
suffer from sore throat and feverishness for several days, and then a metallic 
cough and some dyspncea will suggest the onset of laryngeal complications. 
Less often some other part is the first to be involved ; thus we have known 
a patch of membrane to make its appearance at the seat of an eczema, and 
then a few days afterwards a diphtheritic laryngitis supervene. The sym- 
ptoms present in laryngeal diphtheria will be found described (p. 354). We 
must constantly bear in mind that the obstruction to the air passages caused 
by the presence of membrane in the larynx or trachea may modify or over- 
whelm the symptoms of the disease, but we must not overlook the tendency 
to heart failure or the depression, as well as the possibility of uraemia or 
paralysis supervening. 

Wound Diphtheria.—Diphtheritic membrane may be present on the 
lip, tongue, vulva, and glans penis. The diphtheria bacillus is, however, 
apparently unable to flourish on normal skin ; but when the cuticle is 
abraded, as after blistering or in eczematous conditions when a moist raw 
surface is present, the bacillus readily flourishes. Granulations also afford a 
congenial soil. The bacillus may be inoculated during an operation—as, for 
instance, in excision of the tonsils ; we have seen a case in which membrane 
formed within twenty-four hours of an operation for hypospadias at the seat 
of operation, a fatal result occurring in a few days. We have several times 
seen membrane form on granulations at the external wound in empyemata. 
In one of these cases a fatal result followed. In tracheotomy for diphtheria 
the wound and skin around the wound are apt to become the seat of a 
fibrinous deposit, the inoculation taking place by the sputa coughed through 
the tube. In newly born infants the granulating surface left after the slough- 
ing of the cord may become the seat of a diphtheritic inflammation. 

Complications and Seguele.—These, though less numerous than those 
occurring after scarlet fever, are hardly less important. There is the exten- 
sion of the inflammatory process from the fauces to the neighbouring parts 
already referred to—viz. to the larynx, nose, middle ear, and lymphatic 
glands ; the latter may suppurate besides these. The most noteworthy are 
the following: Ist, albuminuria and uremia ; 2nd, pneumonia; 3rd, dis- 
turbed innervation of the heart ; 4th, paralysis. 

1. Albuminuria can hardly be said to be a complication of diphtheria, 
inasmuch as it is almost constantly present at some time or other of the 
course in faucial, nasal, and laryngeal diphtheria. It is, however, frequently 
absent in mild cases of wound diphtheria. In some epidemics, according to 
some observers, albuminuria is much commoner than in others. Our expert- 
ence certainly has been that albumen is rarely absent from the urine in cases 
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of true diphtheria. The albumen usually makes its appearance from the 
third to the eighth day. The urine is mostly normal in colour and in 
amount, but a few blood corpuscles and epithelial casts may be found on 
microscopical examination in many Cases. In some malignant cases heema- 
turia may be present. The amount of albumen present forms a rough indica- 
tion of the severity of the case ; at least after the disease has existed for a 
few days. The albuminuria is due to the changes effected in the blood or in 
the renal epithelium of the kidney by the albumoses or toxalbumens present 
‘n the blood, and the amount of albumen in the urine represents to some 
extent the amount of poisoning going on. Suppression of urine and uremia 
occur at times, though the symptoms present are not so distinctive as in 
scarlet fever, as death mostly takes place before the symptoms become well 
marked. Persistent vomiting with a falling temperature should always 
suggest uremia ; the urine may become scanty and loaded with albumen, 
and perhaps cease to be secreted twenty-four or forty-eight hours before 
death. (Edema, muscular twitchings, or uremic convulsions are rare. In 
cases which recover traces of albumen may remain for months, but chronic 
kidney disease as a result of diphtheria is uncommon. 

2. In severe cases of diphtheria, pneumonia in the catarrhal form is 
common, and is the result of an extension of the inflammation from the 
fauces or larynx to the lungs. It is found in nearly all cases of fatal laryn- 
geal diphtheria. It is often haemorrhagic. 

3. In all severe cases at the height of the attack the pulse is feeble and 
for the most part rapid, and dilatation frequently occurs ; or it happens at 
this time that the heart’s action becomes irregular, intermittent, or ab- 
normally slow. A pulse-rate of 4o-50 is significant of approaching heart 
failure. This condition is, however, more common during convalescence, or 
at least when the membrane is disappearing and the patient apparently im- 
proving. There is often dyspnoea on the slightest exertion, an intermittent 
cantering action of the heart, and frequently vomiting. Sudden cardiac 
syncope is apt to take place. This may occur from any unwonted mental 
disturbance or from some slight exertion, such as getting out of bed or 
sitting up to use the chamber vessel. With an irregular action of the heart 
there is often dyspncea; frequent vomiting and slow pulse during con- 
valescence from diphtheria are symptoms of great gravity ; fatal syncope 
may occur without any evidence of dilatation. 

4. A peculiar form of paralysis is apt to follow not only diphtheria, but 
also other febrile disorders, as influenza, measles, and erysipelas ; it is, how- 
ever, very much more common after diphtheria, about one-fourth of the total 
number of cases being affected. The paralysis comes on in the majority of 
cases during convalescence, between the third and fifth weeks, but it may 
make its appearance much later than this. It may follow either mild or 
severe cases. Its usual course ‘s first to attack the soft palate, the sym- 
ptoms being a return of fluids through the nose, perhaps only a few drops, 
and a nasal twang in speaking ; an examination of the soft palate shows that 
‘ts movements are less free than usual. In many cases a slight paresis of 
the soft palate, which may pass off in the course of a week or two, isithe 
only evidence of post-diphtheritic paralysis. In other cases the paresis is 


much more decided ; when the patient attempts to swallow any fluid, much 
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of it returns through the anterior nares, and some may perhaps enter the 
glottis, giving rise to a fit of choking. Other parts may become affected— 
the pharyngeal muscles and cesophagus, so that deglutition is performed 
with difficulty and the patient has to be fed through a soft catheter. The 
pupils may become dilated and unequal from paresis of the circular fibres of 
the iris, there is impairment of vision, from the ciliaris muscle being affected. 
There may be squint from one or more of the ocular muscles being involved, 
the commonest form being paresis of the external recti, and consequently 
converging strabismus. The paresis may extend to any or all of the volun- 
tary muscles, so that the patient is unable to stand or sit up in bed or even 
raise his head. Further, the respiratory muscles, the intercostals, and 
diaphragm may be affected, in most instances speedily producing a fatal 
result. The movements of respiration are laboured, the patient cannot give 
a forcible cough or cry or speak loudly. It must be borne in mind that in 
post-diphtheritic paralysis there is rarely complete paralysis, but rather a 
partial loss of power, combined with numbness and sensations as of prick- 
ings with ‘pins and needles.” Both rectum and bladder may also become 
paralysed, but this is not common. Facial paralysis is rare ; we have only 
seen one or two instances. It is important to bear in mind that paresis may 
follow very mild cases, so that the patient may be seen for the first time 
when suffering from the paresis and make no mention of sore throat. Such 
cases, especially if there be no paresis of the soft palate, may be very 
puzzling, and, if there be weakness of the legs and staggering gait, may be 
mistaken for tumour of the cerebellum or ataxy. The knee reflex is absent in 
such patients, and it may be many months before it makes its reappearance, 
The cardiac failure, as also the vomiting, is no doubt due to a lesion of the 
vagus or the vagus centre. The prognosis in diphtheritic paralysis is good 
except where the respiratory muscles are affected, and in the absence of 
cardiac complications. 

Of 125 consecutive cases of paralysis analysed by C. W. Goodall, in 102 
the palate was affected, in 56 the ciliary muscles, in 52 the lower extremi- 
ties, in 26 the external ocular muscles, in 21 the upper extremities, in 
14 the larynx, and in to the diaphragm ; in 19 a difficulty in swallowing 
occurred. 

Diagnosis.—The diagnosis of diphtheria in a typical case does not present 
much difficulty, especially if an epidemic is prevailing. The false membrane 
on the fauces, and the presence of albumen in the urine, render the diagnosis 
of diphtheria practically certain. But there may be a fibrinous exudation on 
the fauces with more or less fever; no urine can perhaps be obtained, or, 
if obtained, it may contain no albumen, and we may be in doubt about the 
diagnosis. There may be a membranous exudation on the tongue, lip, nasal 
mucous membrane, or conjunctiva, with no marked constitutional symptoms, 
and we may be in doubt as to the nature of the case. In such cases clinical © 
distinctions may entirely fail us, it being uncertain if the case in question is 
one of mild diphtheria or not. We have to depend for a diagnosis on the 
detection of the D-bacillus in the membrane or secretions. If we can 
by microscopical examination or by cultivation in blood serum, demonstrate 
the presence of Loeffler’s D-bacillus in the membrane, the diagnosis is 


certain ; if, on the other hand, only streptococci or staphylococci are present, 
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the case is not one of diphtheria. In cases of ‘croup’ or ozzena an examina- 
tion of the secretions, which may be non-membranous, may often decide the 
diagnosis in favour of diphtheria. The disease of the throat most likely to 
be confounded with diphtheria is croupous or membranous tonsillitis ; usually, 
however, in this disease there is no tendency to spread to the nasal mucous 
membrane or the larynx, and there is less often glandular enlargement. 
The onset is more sudden ; the urine is free from albumen. Itis unnecessary, 
perhaps, to add a word of caution not to exclude diphtheria without very 
good reason. No albumen may be present in the urine at the time of 
examination, but be present later; there may be a complete absence 
of constitutional symptoms, and yet diphtheria be present. A mild case of 
diphtheria in a household may be followed by a malignant one. Diphtheria 
is distinguished from scarlet fever by the absence of the rash, though an 
erythematous blush is present in a few cases. In malignant strepto-scarlet 
fever the rash may be absent, and the glandular swelling and sloughy 
condition of the throat closely resemble diphtheria ; there may also be a 
fibrinous exudation as well as albuminuria. Diagnosis is often impossible. 
The punctiform rash, however, is rarely absent in scarlet fever. 

Prognosts. —Diphtheria is one of the most fatal diseases with which we 
have to deal; but the mortality differs widely in different epidemics. The 
most fatal form is undoubtedly the laryngeal ; but the mortality has been 
considerably reduced by the use of antitoxin. Strepto-diphtheria in its 
worst forms is exceedingly fatal. Of especially bad augury are large 
quantities of albumen vn the urine, much glandular enlargement, ex- 
cessive nasal discharge, a foetid state of the fauces, vomiting, and suppres- 
sion of urine. A sudden fall of the temperature to subnormal, and an inter- 
mittent pulse, are also extremely bad symptoms. Recovery from a severe 
attack in which there is great depression and much albumen in the urine is 
exceptional, especially ‘na child under six years of age. Suppression of 
urine in diphtheria is nearly always fatal ; though in one case seen by us, 
‘n which the boy had suppression of urine and nasal hemorrhage, recovery 
finally took place. A fall of temperature in scarlet fever in the absence of 
nephritis is a good sign 5 it is by no means so in diphtheria, especially if 
vomiting be present and an increasing quantity of albumen. 

The mortality of cases of diphtheritic paresis is very high in those cases 
in which the diaphragm and ‘ntercostals are affected. Cases in which the 
paresis is confined to the limbs, soft palate, and muscles of the eye mostly 
recover. Those patients who live five or six weeks after the onset of the 
paralysis mostly do well. 

Treatment.—The indications for treatment are the following: 1st. To 
isolate the patient in the most airy room obtainable. and. To inject anti- 
toxin. 3rd. To apply antiseptics to the fauces or affected parts to prevent 
decomposition and foetor. 4th. To support the strength of the patient, and 
to treat symptoms as they arise. 

ist. The patient may be isolated by sending him away to a hospital for 
‘nfectious diseases, and this is often the best and simplest plan, but it is not 
always possible. If the patient is to remain at home, the largest room 
available on the top landing should be selected, or, still better, two rooms 
adjoining one another, so that the patient can be moved from one to the 
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other, thus allowing the unused one to be ventilated. The supply of a large 
quantity of fresh air to the patient is of the first importance. .A// other 
children in the house should be sent away, bearing in mind, however, that 
they may be incubating the disease, so that they should not be sent where 
there are other children, or to a distance where they cannot be brought back 
again tn case they fall sick. Arrangements should be made for disinfecting 
all the excretions and bed linen of the patient. 

2nd. The most important therapeutical procedure in connection with 
diphtheria is to inject antitoxic serum. No time should be lost as soon as 
ever the diagnosis is made, as statistics clearly prove that it is within the 
first two or three days that the antitoxin exerts the greatest control over the 
disease. It is wise to use fresh serum, as after a year or less the serum appears 
to lose strength rapidly by keeping. The dose for a child above two years 
of age is 2,000 to 3,000 units during the first two or three days of the disease, 
and repeated in twelve hours if necessary : 5,000 to 10,000 units may be 
given if the case is not seen till the fourth or fifth day or later. The best 
place is the skin of the flank ; the skin in this situation is less sensitive than 
itis on the abdomen. The surface must be thoroughly washed with soap 
and hot water, a suitable syringe, such as Roux’s, sterilised by boiling, a fold 
of skin nipped between the fingers, and the serum injected into the sub- 
cutaneous tissues. The injection is sometimes followed by a rise of tempera- 
ture, but in twenty-four hours the temperature falls, the membrane tends to 
separate, and the patient feels better and is brighter. It is the pure diph- 
theria cases in which the effect is most marked, while the septic or strepto- 
diphtheritic, in which there is much sloughing of the throat and cellulitis, 
are but slightly influenced or not at all. In cases of diphtheria which have 
lasted a week or more, the improvement is small; we have seen such cases 
die within a few hours of the injection without the slightest improvement 
being manifested. It is certain that the injection of serum cannot cure the 
mischief which has already been done by the disease, and in malignant 
cases irreparable and fatal mischief may occur within twenty-four hours of 
the commencement of the attack. It is less common now than it was to 
find erythematous rashes, urticaria, and arthritis following the injection. We 
have never seen a case in which the antitoxin was followed by any alarming 
symptoms when used early in the attack ; when used in severe cases, and 
late in the disease, it is only too likely that if death quickly follows after the 
injection the fatal result may be attributed to it. Experience teaches that, 
in children under two years of age, the serum treatment is just as useful as 
it is in older children. The experience of physicians, both in America and 
in Europe, is greatly in favour of the serum treatment, and there can be 
little doubt that the mortality of the disease has been lowered by its use. 
It is difficult to express this accurately in statistics, as it is well known that 
epidemics of diphtheria differ extremely in severity, and the mortality with 
the serum treatment differs largely according as to whether it has been used 
within the first day or so, or late in the attack. Then, as we have already 
remarked, the serum injection has little effect on septic cases, and these in 
some epidemics form the majority of the cases. The prophylactic dose for 
children is 600 units, the serum being used for this purpose in hospitals, 
schools, and households more frequently on the Continent and in America than 
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it is in this country. If children are to remain in a household in which a 
case of diphtheria is being nursed we should certainly advise their being 
injected. 

3rd. During the last few years it has been recognised that our means 
of destroying specific organisms present in the throat and naso-pharynx 
are extremely limited. The action of antiseptics contained in sprays or 
local applications is too temporary to effect much, and can hardly reach 
bacilli which are embedded in membranous exudation or are subepithelial. 
The most we can effect is to keep the throat and fauces sweet and clean. 
It is evident also that we have ‘n the serum treatment a far more powerful 
means at our command to control the disease than by any local applications. 
In many cases, especially in young children, the prolonged fight rendered 
necessary in order to cleanse the naso-pharynx is extremely exhausting to 
the patient. Warm boric acid, if it can be applied effectually, is useful in 
cleansing the throat by removing mucus and fcetid secretions. The in- 
sufflation of powders such as precipitated sulphur, boric acid and iodoform, 
may generally be managed without difficulty. In many cases, on account of 
the fractiousness of the patient, we must be satisfied with vaporising carbolic 
acid in the sick room by means of heat or by a Siegel’s steam spray placed 
near the patient’s face. For wound diphtheria dry applications, as finely 
powdered calomel,are much more efficient than lotions or ointments. With 
regard to the medicinal treatment of diphtheria, we prefer to use the 
old-fashioned tr. ferri perchlor. in three to five minim doses every four hours. 
It may be given in lemonade, soda water, or in any way in which the 
patient will take it. We do not think that either chlorate of potash or 
pichloride of mercury 1s the least use, and in large doses they are dangerous. 
For the treatment of the paresis, hypodermic injections of strychnine and 
inhalation of oxygen should be employed, if the heart or respiratory muscles 
show any sign of weakness. Digitalis, caffeine, coca wine, alcohol, should 
be given from the first if there is much depression of the system, and in the 
worst cases alcohol in the form of brandy or port wine must be given with a 
free hand. J. D. Rolleston recommends adrenal chloride in cardiac failure, 
beginning with five-minim doses of the solution (Parker, Davis & Co.) every 
four hours. It must be begun early to be of much use. 

4th. The diet supplied to the patient must consist of the most concen- 
trated form of nourishment possible, as in most cases there is great difficulty 
in getting him to take food on account of the discomfort and pain in swallow- 
ing ; beef juice, peptonised meat preparations, milk, and nutrient supposi- 
tories may be needed. If there is swelling or cellulitis, the neck should be 
painted with glycerine and belladonna and covered with cotton-wool. If the 
glands suppurate, ‘ncision and proper drainage must be resorted to. The 
greatest care must be exercised during convalescence to supply the patient with 
suitable food and fresh air, and to prevent any exertion on his part. Paresis of 
the soft palate, general paralysis, and failure of the heart may come on at 
any time within a month or five weeks of the commencement, even in mild 
cases, and the practitioner should constantly be on his guard, and warn the 
friends against allowing any excitement or unwonted exertion. During con- 
valescence quinine, strychnine, and ‘ron should be given. The continuous 
current and massage is of use in the paralysis which follows. Change to the 


Membranous non-diphtheritic Tonsillitis att 


seaside after five or six weeks, reckoned from the commencement of the 
attack, will prove of great benefit. 

Quarantine-—This should be maintained for four weeks in mild cases, 
and six weeks or more in the more severe attacks. It is important during 
convalescence to spray or irrigate the patient’s throat and fauces with weak 
carbolic or boric acid solution in the hope of getting rid of any remaining 
bacteria, and to allow the patient to be in the open air as much as he can, 
If possible a bacterial examination of the secretions of the patient’s fauces 
should be made before letting him loose on society. 

Disinfection.—A temperature of 60° C. in a moist atmosphere is sufficient 
to destroy the D-bacillus. For disinfection the simplest way is to boil the 
linen removed from the patient, and treat his clothes, as far as possible, in 
the same way. The furniture of the rooms in which he has been should 
be scrubbed with hot water and carbolic soap, and the floors and walls 
should be treated in like manner. Wearing apparel which cannot be boiled 
had best be destroyed. . 


Membranous non-diphtheritic Tonsillitis 


Practitioners have long been familiar with a form of sore throat which 
mostly occurs in epidemics, which in many ways resembles diphtheria, but for 
the most part runs a milder course, and is not followed by the serious 
lesions which so often follow diphtheria. Such cases have gone by the name 
of diphtheritic sore throat or ‘croupous angina.’ Recent observations have 
shown that the D-bacillus is not the only micro-organism which is capable of 
giving rise to fibrinous exudations, but, at the same time, no other micro- 
organism is apparently able to produce the depression, albuminuria, and 
paralysis which so often accompany true diphtheria. Given suitable con- 
ditions, several kinds of cocci, especially the Streptococcus and Staphylococcus 
pyogenes, the colon bacillus, and the pueumococcus of Frankel, are able to 
produce an inflammatory sore throat with more or less fibrinous exudation ; 
there is also, according to Klein, a ‘ pseudo-diphtheria bacillus’ closely 
resembling the true bacillus in its histological characters, but incapable of 
generating during its growth the toxic albumens produced by the true 
bacillus. We are, however, inclined to agree with those who look upon the 
pseudo-diphtheria bacillus as the true diphtheria bacillus which has lost its 
virulence. Cases of pseudo-diphtheria may be mild with only slight fever, 
but, on the other hand, they may commence with vomiting, high fever, ~ 
rigors, and the tonsils may be swollen and covered with a membranous exuda- 
tion. The mortality is not high, being very much less than in diphtheria, 
but fatal cases do occur, sometimes from pneumonia. ‘The clinical course of 
such cases may be very much like what has already been described under 
acute tonsillitis. Fibrinous exudation may occur in other places, as on the 
nasal mucous membrane, tongue, lip, vulva, conjunctiva, in connection 
with measles or other diseases, caused by septic cocci as well as by the 
D-bacillus. 

The one important point in connection with these cases is necessarily the 
diagnosis. If we can certainly exclude diphtheria, the relief to all concerned 
will be great. Clinically this may be impossible, and a diagnosis may only 
be made by demonstrating the absence or presence of the D-bacillus in the 
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exudation or secretions. But difficulties may occur here as long as the 
question as to the existence of a pseudo-diphtheria bacillus, and its dia- 
gnostic characters, is unsettled. It must be remembered that the failure to 
find the D-bacilli in the secretions of a sore throat is only negative evidence. 
The local treatment of pseudo-diphtheria is much the same as that for 
diphtheria, antiseptics being employed to destroy the cocci and to keep 
the fauces and mouth sweet. Carbolic acid, salicylic acid, peroxide of 
hydrogen, and chlorine water are among the most suitable. On the skin, 
starch and salicylic acid powder answer very well. All such cases should 
be isolated ; indeed, every case of tonsillitis occurring in children should be 
regarded with suspicion, and the child kept away from its fellows during both 
the febrile and convalescent stages. 


Epidemic Influenza. ‘La Grippe’ 


During the last few years the British Isles, in common with the con- 
tinents of Europe and America, have been visited by epidemics of a peculiar 
zymotic disease, which has received various names, but is best known in 
this country as ‘epidemic influenza.’ These epidemics have been wide- 
spread, affecting a number of people.at the same time, have come to an end 
in a few months, and then reappeared in the following year. Epidemic 
influenza is very infectious, its incubation is short, and, unlike most zymotic 
diseases, one attack does not protect from attacks in. subsequent epidemics. 
Relapses are common. In some epidemics in past times children appear 
to have escaped to a large extent, having been apparently less susceptible 
than adults. This does not seem to have been so in the recent epidemics, 
for individuals of all ages have been promiscuously attacked, children having 
been affected in common with adults, though the mortality among the former 
has not been so high as among the latter, especially in the pneumonic form. 
In some epidemics children have apparently escaped till late in the epidemic. 
The incubation is usually a short one, often not more than a few hours, 
though it may be longer. Certainly instances occur in which a very few 
hours after the arrival in a household of an infected individual some members 
of the household are attacked. The disease appears mostly to spread 
by direct contagion, and the difficulty of controlling an epidemic arises 
from the fact that a number of mild cases occur which do not confine the 
patient to his bed or to the house, so that while going about his business 
as usual he readily disseminates the disease. R. Pfeiffer has successfully 
cultivated the influenza bacillus on blood-agar—that is, an agar medium 
containing hemoglobin. The bacillus occurs in large quantities in the 
mucus coughed up. 

The difficulty in describing the symptoms consists in the absence of any. 
very characteristic ones, and in the multiplicity of symptoms which may be 
present. Moreover, the type of attack appears to alter from time to time 
and in different localities. ‘The diagnosis has, in point of fact, often to be 
made by a process of exclusion, aided greatly by the knowledge that an 
epidemic of the disease is prevailing at the time, and that perhaps other 
members of the household have recently suffered. Asa result of the difficulty 
of diagnosis, there cannot be a doubt that many cases in which the diagnosis 
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was doubtful have been described as influenza, inasmuch as the disease was 
prevailing at the time ; and thus it has come to pass that much confusion has 
arisen, and much that has nothing to do with influenza has been included in 
the descriptions of this Protean disease. We are far from denying that 
influenza may not be the cause of diverse forms of inflammatory lesions ; 
we know the so-called pneumonia diplococcus is able to excite not only a 
pneumonia, but also an otitis and meningitis, and it is by no means impossible 
that the influenza micro-organism may at one time excite a pneumonia and 
at another time an enteritis or meningitis. ‘The cases in which the greatest 
difficulty in diagnosis occur are in infants and young children. It is so 
tempting to attribute an indefinite febrile attack in an infant to teething or 
dyspepsia, and so difficult to be certain that the attack is due to influenza, 
unless another case crops up in the same household to give us the clue. In 
infants we have not the advantage of the patient’s account of himself that we 
have in adults, so that the diagnosis is often only come to with difficulty. One 
of the commonest forms of the disease in infants and.young children is the 
simple febrile type. Practically the only prominent symptom is fever. The 
infant is noticed to be hot, there is a temperature of 102° or 103° F., the 
pulse and respirations are accelerated, it is heavy and drowsy, and then, after 
a few days or a day or two, the temperature falls, and the infant is prac- 
tically well again. In many cases the course is protracted, the temperature 
going up every evening for a week or more before it finally settles down to 
normal again. In more severe cases the fever suddenly runs up to 104° or 
105° (it may be with a convulsion or vomiting), then for days or weeks there 
may be fever of a remittent or intermittent type, without there being any 
pneumonia or tubercle or enteric fever to account for the temperature. 
Finally, a good recovery is made. These cases are often very puzzling, 
especially the protracted ones, and we may call in question our original 
diagnosis of influenza, and begin to fear there may be an acute tuberculosis 
in progress : in all such cases it is, of course, necessary repeatedly to examine 
the lungs, and to bear in mind the possibility of an erratic enteric fever 
being present ; there cannot be a doubt, however, that in young children a 
fever of the intermittent type, lasting two or three weeks or more, may be 
due to the influenza bacillus. Convulsions and vomiting are among the 
frequent symptoms in infants and young children, possibly suggesting 
an acute meningitis; the vomiting is often exceedingly troublesome, but 
the worst cases of this type occur in older children. In others there may 
be bronchitis and pneumonia of a depressing and fatal character. We 
have not seen many fatal cases in infants apart from pneumonia, but in 
one case that we know of death occurred in two days as the result of 
an attack which was accompanied by high fever and depression. The 
infant was ten months old and its mother was suffering from influenza 
at the time. 

_ In older children the attacks approach more nearly the types of attacks 
witnessed in adults. But as a general rule the neuralgic pains are less 
marked, as also are the rigors and backache. The attack is sudden, the 
temperature running up to 103° or more, there is severe headache, vomiting, 
chilliness, and often sore throat. The conjunctivze are injected and the child 
has a heavy look. Earache is often a marked symptom. After twenty-four 
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to forty-eight hours of more or less high fever, the temperature falls to 
normal or it runs a lower course. Some cough remains for a few days, and 
often marked depression ; but this, in our experience, is not so severe as in 
adults. An examination of the fauces will often show them to be injected, 
and the tonsils enlarged and covered with yellow points ; there may be some 
glandular enlargement secondary to the tonsillitis. To add to the difficulties 
of diagnosis, these cases sometimes have a-red rash closely resembling 
scarlet fever. In some cases which we have seen, we had no doubt that 
they were influenza and not scarlet fever—this conclusion being arrived at 
rather from the fact that influenza was epidemic and there were cases in 
the same household and neighbourhood, than from being able to decide 
from the symptoms and examination of the patient. Kramsytyk records an 
epidemic of influenza in Warsaw, accompanied by a red rash ; on the other 
hand, Filippow records sixteen cases in which influenza was complicated by 
scarlet fever. There may be an attack of the simple febrile type, already 
described as affecting younger children. A persistent, irritating cough, 
almost like whooping cough, is not infrequent. 

One of the most serious forms which the disease can take is that in which 
vomiting is a prominent symptom. In some of these cases the fever is high, 
perhaps 104° or 10 5° F., there may be delirium or an excited state of the nervous 
system, the conjunctiva: are injected, and the child restless and sleepless. 
Such a case will often suggest an acute meningitis. The vomiting is often 
continuous, and gradually exhaustion comes on. In one fatal case of this 
character which we saw the temperature was not high, not exceeding Loosie, 
and this for a time made the diagnosis of influenza doubtful. In the worst 
cases the vomiting continues unrelieved, and the child dies of exhaustion or 
in a convulsion. At the fost-mortem no gross lesion is found, but there is 
usually venous congestion and marked injection of the venous capillaries. 
Another serious complication is pneumonia ; this may be either of the 
croupous or broncho-pneumonic type. The course is often protracted, and 
the mortality is higher than in the ordinary forms of pneumonia. Empyema 
is not an uncommon result. Less commonly there is a catarrh of the small 
or large bowel, giving rise to troublesome diarrhoea and colic. We have 
seen several cases of acute ileo-colitis which occurred during an epidemic of 
influenza, but we could not for certain say they were due to this cause, We 
have seen cases that certainly resembled enteric fever. Meningitis has been 
described as occurring in some attacks (G. W. Earle). Dr. Mumford tells 
us he has seen children with influenza becoming drowsy, closely simulating 
the semi-comatose state of tuberculous meningitis, but ending in recovery. 
We have seen a similar case which we certainly thought was meningitis, but 
she recovered in a few days without a bad symptom. Severe otitis is not 
uncommon. Relapses are common, and the possibility of their occurrence 
will always have to be borne in mind. We have known death to take place 
in arelapse. Asa rule, the depression which so commonly follows an attack 
of influenza in an adult is much less marked in the case of children. 

Seguele.—Chronic otitis is apt to be left by influenza. Various nervous 
sequelae may occur, more especially in adults. We have seen cases in which 
an irregular and intermittent action of the heart was left by attacks of influenza 
in children. Recovery seems always to take place. 
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Treatment.—The patient should be isolated, and confined to bed in a 
well-warmed room. As long as the fever lasts his diet should consist of 
fluids, such as beef tea and warm milk. As a routine method of treatment 
we ey prescribe a mixture containing salicylate of soda, antipyrin, and 
spirits of chloroform. (F. 50, 51.) If the fever is high, vigorous antipyretic 
measures may be required ; to this end warm or tepid baths, with doses of 
phenacetin or antipyrin, may be given. Other symptoms must be treated 
as they arise. The most difficult cases to treat are those in which the 
vomiting is a constant symptom. In these cases antipyrin in an effervescing 
mixture, iced champagne, and small quantities of raw beef j Juice may be 
tried. In the continued fever quinine may be given. 


Enteric Fever 


As a general rule it may be said that children and young people are 
more susceptible to enteric fever than are adults, and they usually suffer 
from it in a milder and less complicated form. It is not common in children 
under three years of age, though it undoubtedly does occur even in infants, 
and may be fatal; it is not easy to say at what period of life it is most 
common, as statistics of fever hospitals are apt to be fallacious, since the 
milder cases are certain to be nursed at home, and children suffering from 
the disease in a mild form will in a great many cases never enter a hospital 
at all. According to Collie, ten years to twenty years of age is the commonest 
time for an attack ; five years to ten years of age ranking next. The mortality 
at all ages from enteric fever, according to Murchison, is 15 to 20 per cent. 
In children, according to Barthez and Rilliet and Gerhardt, 10 per cent. In 
our own hospital 592 cases have been treated, with 48 deaths, giving a 
mortality of 8 percent. It is obvious that too much reliance must not be 
placed upon these figures, as in the different hospitals a different proportion 
of severe cases may be admitted, or the mild and abortive cases may or may 
not be reckoned as attacks. Infants suffering from enteric rarely find their 
way into hospital. 

Enteric fever spreads by direct contact with the sick, by means of 
emanations from both fresh and stale faeces, possibly also by the breath, by 
inhalations of sewer gas given off from drains into which the excretions of 
enteric patients have been thrown, and by the taking of drink or food which 
has become contaminated by the bacillus of Eberth. There is reason to 
believe that infection may be carried from the sick to the healthy on the 
fingers or clothes of a third person. The evidence that enteric fever is 
directly contagious, the disease being contracted by coming in contact with 
a patient, is too strong to be explained away—notably the evidence produced 
by Collie at the Homerton Fever Hospital ; and in our own hospital in past 
times nurses used to contract the fever from patients ; and we have known 
it to happen that patients in the same ward with cases of enteric fever, who 
have never been out of bed, have contracted the fever, doubtless by the 
bacillus having been brought to them by one of the attendants. It appears 
to spread in this way in the crowded homes of the poor, where one member, 
mostly one of the children, contracts the disease, and remains at home, being 
nursed in a room where others sleep; then in the course of two or three 
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weeks other members are attacked. Indeed no disease is more certain to 
spread in the crowded dwellings of the poor than enteric fever. The in- 
halation of dust may be the means of communicating the disease. Probably 
also flies may act as carriers. 

Incubation.—Usually fourteen to twenty-one days. 

Symptoms and Course.—In every epidemic cases may be met with which 
are so mild that they can only be recognised as enteric as they occur in 
the same house with other undoubted cases. In such cases the temperature 
may be from first to last intermittent, being perhaps 102° or 103° in the 
evening, and falling nearly to normal the following morning ; evidently these 
cases were included by the older writers under the term ‘ infantile remittent 
fever.” Other cases, which begin like an ordinary attack, abort by the end 


Fig. 63.—Temperature Chart of a case of Mild Enteric Fever in a boy aged g years. 


of the second week, and are at once convalescent without going through the 
ordinary three weeks’ course. In other cases the morning remission is much 
more marked, being perhaps three or four degrees lower than the evening, 
and this tendency is especially shown after the middle of the second week. 
In these mild cases the patient does not appear ill; in the morning the child 
will be seen sitting up in bed playing with his toys ; and but for a heavy look 
about the eyes and a glance at the temperature chart over the bed, it would 
be difficult to persuade oneself that he was suffering from any febrile disease. 
Such patients are often brought to the out-patient rooms of dispensaries, and 
are not considered by their parents as anything but ‘ out of sorts’, “Theteus 
rarely diarrhcea in the milder cases. On the other hand, cases of great 


Enteric Fever 387 


severity may be met with in children, the fever may run high and last 
for many weeks, or fatal complications may supervene, or death may take 
place early in the disease from the intensity of the poison, as in the case of 
a child of three years coming under our notice who died as early as the 
eighth day. ° 

Initial Sympioms.—These mostly come on gradually, though exception- 
ally there is a somewhat sudden onset ; the fact that the onset in any case 
has been abrupt does not certainly negative the diagnosis of typhoid fever. 
Frontal headache is nearly always complained of, with a feeling of chilliness 
which induces the patient to sit over the fire ; there is usually ‘rambling’ at 
night, less often abdominal pain, diarrhcea, and epistaxis. 

Lemperature.—In an attack of ordinary severity the evening temperature 
reaches 104° by the fourth evening, continuing to reach this point or there- 
abouts once daily for about ten days, the diurnal remissions usually being 
1° to 2°; the remissions then become more marked, amounting to 2° or 3°, 
the fever gradually subsiding by lysis, and of an intermittent type, remaining 
normal after the twenty-first day (see fig. 64), though perhaps touching 
normal a day or two before. The highest temperature of the twenty-four 
hours is usually at 4 or 5 P.M.; later in the attack it is postponed, and 
reaches its highest point at 8 P.M. or midnight. In mild attacks there 
is a marked tendency to remit 2° or 3° or more early in the attack, and to 
abort at the end of the second week, in a way which is rare in adults. 

Hyperpyrexia is the exception in children ; in a few cases a temperature 
of 105° or even 106° may be reached, but the usual maximum temperature 
during twenty-four hours in the first ten days is 103° to 104°. 

The temperature curve of a relapse differs very much in different cases ; 
it is usually of a remittent type. It is hardly necessary to insist that the 
temperature should always be carefully taken during enteric fever, as it 
affords the best index we possess of the severity of the disease or the patient’s 
progress to recovery. 

Longue and Mouth—During the first week there is usually nothing 
characteristic about the tongue ; it is coated with a thin white fur, but is 
clean and moist at the edges ; there is often a glazed clean strip down the 
centre. It may remain moist and furred throughout, while later, especially 
in cases of moderate severity, the tongue is covered with a brown fur, dry, 
with a brownish glazed central strip. Later the tongue becomes clean, red 
and glazed ; sometimes there are superficial ulcerations on the surface. 
Sordes very readily collect on the teeth, and the mouth becomes fcetid if 
not cleansed. 

Abdomen.—The abdomen does not become distended till the end of the 
first week ; during this time the distension gradually becomes more and 
more marked from the accumulation of gases in the small intestines ; at 
the same time a certain amount of pain on deep pressure may be elicited 
and gurgling detected in the iliac fossa. By the end of the third week, if 
the temperature has become normal, the abdomen becomes less rounded, and 
gradually returns to the normal condition. In mild cases the abdomen may 
be normal from first to last. 

Spleen.—The spleen usually enlarges during the first week ; the earliest 
day on which we have felt it to be enlarged was in one case on the sixth day. 
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It continues enlarged and somewhat soft during the pyrexia; according 
to Jacobi, if the spleen remains enlarged after the temperature has fallen, 
a relapse is to be feared. In some cases there is no enlargement to 
be felt during life, and the fost-mortem has revealed a spleen of normal 
size. 

Bowels.—Typical ‘ pea-soup’ stools are the exception in children ; cer- 
tainly diarrhoea is not usually a prominent symptom. The bowels may be 
constipated or normal, they may be simply loose, or there may be the watery 
pea-soup stools characteristic of the disease. Asa rule it is the severe cases 
which have troublesome diarrhoea, but cases may be severe with high tem- 
perature and prolonged course without diarrhcea being present. During 
convalescence constipation is apt to be troublesome, on account of the atony 
of the bowel left by the disease. 

Cerebral Symptoms.—Slight delirium at night with a tendency to talk 
and chatter nonsense is common: acute delirium like that present in typhus 
or acute pneumonia is rare. After a severe attack the mind sometimes 
remains weak, a condition of dementia existing for some weeks ; sometimes 
aphasia is left ; more often the loss of speech is due to mental weak- 
ness. The prognosis is good, the mind recovering as the system gathers 
strength. 

Evruption.—The characteristic rose spots are present in about.75 per cent. 
of the cases. The spots may be detected by the end of the first week, rarely 
earlier ; fresh spots appear daily till towards the middle of the third week ; 
they may go on longer, into the fourth or even fifth week. They often 
reappear during a relapse. Their numbers vary from two or three to many 
hundred, so that the child has a freckled appearance. ; 

Urine.—If the temperature is high and continuous, albumen in slight 
quantity is mostly present. The urine is high-coloured and concentrated. 
During the second and third week the urine gives usually Ehrlich’s diazo- 
reaction. It is often negative in mild cases. 

Blood.—Widal’s test has taken a prominent place in the diagnosis of 
enteric fever during the last few years. It depends upon the property which 
the blood serum of a patient suffering from enteric fever has of producing the 
phenomenon known as agglutination. Blood is obtained from a sterilised 
finger, collected in a capillary pipette and transmitted to a laboratory. The 
result may be doubtful during the first week, but is positive by the seventh 
day. 

Enteric Fever in Infants.—It has long been recognised that the dia- 
gnosis of enteric fever in infants and young children is a matter of considerable 
difficulty. An infant will have an intermittent temperature for a couple of 
weeks or more, with no other definite symptoms, and there may be no cases 
of enteric known in the neighbourhood ; the attack is attributed to enteric, 
but there is a feeling of some doubt in the mind of the medical attendant. The 
diagnosis in these cases is the result of exclusion, or rather was so before 
Widal established the value of the blood reaction test. _Even the ost-mortem 
examination has, in some cases at least, left the diagnosis of enteric in doubt, 
as in infants and young children swollen Peyer’s patches and ulceration may 
be due to enteritis rather than to enteric fever. The younger the subject, the 
more nearly the lesions of enteritis resemble those of enteric (Miele). 


LEinteric Fever 319 


It is difficult to say if the comparative rarity of enteric in infants is due 
to some immunity or to the fact that they have less chance of being infected 
by Eberth’s bacillus than older children or adults. That they do suffer from 
enteric at times is founded on certain evidence. Gerhardt’s case is one of 
the youngest on record, viz., an infant 30 days old, who was born while the 
mother was suffering from this fever (see zzfra). Marfan has observed 
enteric fever in three cases, aged respectively 9 months, 15 months, and 
18 months. Miele has given a careful description (‘ Revue d’hygiéne et de 
médecine infantiles,’ 1902) of four cases of enteric, aged 2 years, 16 months, 
gs months, and 6 months; in all the cases Widal’s reaction was positive. 
They all recovered. Heubner has also described cases of enteric in infants 
of 7 months and 1o months respectively. Speaking generally, the fever is 
intermittent in type, running a course of two or three weeks more or less, 
and frequently accompanied by bronchitis or broncho-pneumonia. The 


Fig..64.—Temperature Chart of a case of Enteric Fever in a girl aged 9 years. 
* Rose spots ; + spleen felt. 


eruption [is often absent, the spleen is enlarged, vomiting is frequent, 
diarrhoea rare. There is marked loss of flesh. Widal’s reaction is positive 
at the end of the first week, it has been noted as late as the sixteenth and 
eighteenth day (Miele) ; there is no albuminuria, the diazo-reaction of Ehrlich 
is mostly distinct. The abdomen is for the most part distended as in the 
case of older children and adults. Other complications are not usually 
present, but fatal hemorrhage from the bowel has been recorded in an infant 
of 23 months. 

Are typhoid bacilli transmitted from the mother to the foetus ? Hicks and 
Trench collected ten cases in which the bacilli were found in the fcetal organs 
or blood, having passed from the blood of pregnant women suffering from 
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typhoid fever into the foetal blood. Positive reactions (Widal’s test) have 
also been noted in the foetal blood.' 

Complications.—The same complications that occur in adults are found 
also in children. There is the same tendency to relapse, there may even 
be more than one. Not infrequently the relapse is more severe than the 
primary attack; death from perforative peritonitis may take place in a 
relapse. The interpyrexial period is very variable. Thus in a severe case 
the temperature touched normal on the twenty-first day, was then inter- 
mittent till the thirtieth, then normal till the thirty-fourth, then a relapse 
occurred, the temperature varying from 102° to 104°, till it reached normal 
again on the fifty-third day ; recovery followed. In another case the 
primary fever ended on the nineteenth day, a relapse occurred on the 
thirtieth, lasting till the fiftieth. In another the primary fever ended on the 
twentieth, the relapse occurred on the twenty-eighth, and lasted till the forty- 
second. In another the primary fever ceased on the twenty-fifth, and a 
relapse occurred lasting from the twenty-seventh to the forty-sixth. 

Epistaxis is not uncommon as an early symptom, and is of no import- 
ance. Small quantities of blood in the stools are common during the © 
second and third week, and if small in quantity need not be a cause of 
alarm. Smart heemorrhage from the bowels is rare, though serious when 
large in amount, yet we have not seen a fatal case result from it in a child. 
We have seen severe hemorrhage in three cases, all, however, ending in 
recovery. In one case, a girl of II years, there was a fall of temperature 
on the twenty-seventh day, from 103'2° to 98°8°, followed by a hemorrhage 
of 10 oz. of blood per rectum ; another hemorrhage occurred on the thirty- | 
first day, and again on the thirty-second day some 12 oz. were passed ; she 
eventually recovered. In another case, in a boy of 12 years, who was 
admitted after having been ill a month, the same evening there was a large 
hemorrhage per rectum, sufficient to blanch his lips, and for the time he 
was nearly pulseless ; he finally recovered. 

Bronchitis and pneumonia come on in many of the severe cases ; they 
occur quite independently of a chill or from taking cold ; they are due 
rather to stasis of blood in the lungs, mostly at the bases, and possibly also 
to the local working of the specific bacillus of enteric fever. Diminished 
resonance with rales and rhonchi are detected at one or both bases if 
pneumonia is present. The temperature is usually high, and the pulse and 
respiration are increased. We have seen death take place from this cause 
on the nineteenth, twentieth, twenty-first, twenty-third, and thirty-fifth days. 
The pneumonic lung is of a purplish colour, has a solid airless feel, and is 
often more or less collapsed on section ; the cut surface is not granular like 
croupous pneumonia, but smooth and dark red. The lung is airless and 
sinks 1n water. 

Pycemia, with secondary abscesses in the lungs and elsewhere, the result 
of septic embolism from the ulcers in the intestines, occasionally occurs. In 
four of such cases dying in the Children’s Hospital, the course of the disease 
was acute, with hyperpyrexia and an intermittent temperature towards the 
close ; one died on the nineteenth day with suppuration in the parotid, the 


1 «Typhoid fever and pregnancy, with special reference to foetal infection,’ Hicks and 
Trench.—Lancet, June 3, 1905. 
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others on the twenty-fifth, twenty-ninth, and thirty-seventh days respectively, 
At the Zost-mortem pyzemic abscesses, due to infarcts, and pneumonia were 
found. 

The most dreaded complication in enteric fever js perforation of the 
intestine followed by peritonitis, in consequence of an ulcer penetrating 
through the wall of the intestine. This complication is fatal with very few 
exceptions, though it is difficult to Say if it always is, as cases with 
symptoms of peritonitis sometimes recover, and it is not unreasonable to 
suppose that at times no extravasation may take place, the affected portion 
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Fig. 65.—Temperature Chart of Enteric Fever ; Peritonitis ; deat 
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having become glued by means of lymph to another piece of intestine, In 
four of our cases death occurred on the sixteenth, twenty-second, thirtieth 

and forty-eighth days respectively. In the case in which death occurred on 
the sixteenth day, it was not certain if it was the sixteenth day of the primary 
fever or of a relapse, as there was a history of indefinite illness before ad- 
mission. The temperature on admission was normal, though there was some 
thonchus and rales were heard in the chest ; the disease ran an acute course 
(fig. 65) for fifteen days, when suddenly there was collapse, the temperature 
falling abruptly, with vomiting and abdominal pain ; the temperature rose 
again to 104°, death occurring next day. A perforation in the ileum, three 
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inches from the caecum, was found, with extravasated faeces and general 
peritonitis. In all the cases there was abdominal pain and collapse a day or 
two before death. In the case in which death occurred on the forty-eighth 
day, the girl had been ill three weeks before admission, and the attack 
treated in the hospital may have been a relapse. ‘There was hyperpyrexia 
and intermittent fever. 

Some cases of enteric begin with tonsillitis and membranous exudation 
on the tonsils ; occasionally sloughing tonsillitis supervenes in the course of 
the attack ; this was so in one fatal case, in another a membranous laryngitis 
occurred causing death on the twent -first day. Otitis may OCCUI, and 
occasionally a fatal result follows from thrombosis of the lateral sinus and 
pyzmia. 

Tuberculosis may complicate the course of enteric fever, or it may 
follow as a sequela. In one case a child died of pneumonia on the twenty- 
first day ; tubercles were present on the pleura and in the lung. In another 
case a girl recovered from enteric, the temperature becoming normal on the 
twenty-sixth day ; it remained normal for a few days ; she continued to im- ~ 
prove for a month, though the temperature went up occasionally at night. 
Then hectic fever came on, with vomiting, and she died comatose three weeks" 
after ; the post-mortem showed tuberculous meningitis and a few tubercles in 
the lungs. 

Diagnosis, —During the first week the diagnosis of enteric is difficult, 
often impossible ; and especially in children typhoid may be confounded with . 
the feverishness which so often accompanies dyspepsia and intestinal catarrh. 
Children are frequently brought to the out-patients’ rooms of children’s | 
hospitals with indefinite symptoms and feverishness ; a tentative diagnosis: 
of enteric is made, but in a few days the symptoms disappear and the child, 
is practically well again. Such attacks may be more severe, and it may be 
impossible to say whether the patient has had an abortive enteric attack or 
not, unless there are undoubted enteric cases in the household. | Inall doubt- 
ful cases, in the early stages, the temperature should be carefully taken every 
four hours and a careful examination made for rose spots and enlargement 
of the spleen. The diagnosis in small children and infants is extremely 
difficult, on account of the many causes, such as patchy catarrhal pneumonia, 
intestinal catarrh, influenza, and tuberculosis, which may give rise to an inter- 
mittent or remittent fever ; it must have occurred to almost every medical 
man in practice to have seen babies or young children with an intermittent 
fever lasting two or three weeks or more, with rounded abdomen, but no 
distinct enlargement of the spleen, rose spots, or diarrhoea. Here diagnosis 
may be impossible without the aid of serum-diagnosis. It is possible that 
these continued febrile attacks are due to some other form of bacillus, as the 
colon bacillus, when Widal’s blood reaction test is negative. The diazo- 
reaction of the urine is of value if positive. ; 

Acute Miliary Tuberculosis and enteric may be very similar, and for 
a week or two the diagnosis may have to be held in abeyance. Careful 
temperature-taking every four hours will often greatly aid the diagnosis. In 
acute tuberculosis the fever is mostly intermittent, the diurnal ranges being 
perhaps 3° to 5°; there are no true spots, rarely diarrhea ; miliary tubercles 
may occasionally be detected in the choroid, crepitation may be heard in the 
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lungs, or there may be some want of resonance at one apex ; the abdomen 
is not usually rounded. Tuberculous Meningitis in the early stages may 
simulate enteric. A child who is seen for the first time, recovering from 
typhoid fever, being anzemic, wasted, and having perhaps some cough with 
rhonchi heard on examining the chest, and possibly bedsores, might readily 
be thought to be suffering from Chronic Tuberculosis. If there is diarrhea 
and abdominal tenderness, the two diseases at this stage may be still more 
alike. A careful examination of the lungs would generally distinguish 
between the two, as in chronic tuberculosis some consolidation at the apices 
or elsewhere would usually be found, Pyvemia may resemble enteric fever, 
especially in those cases where the pyemia is secondary to some bone 
disease without any external wound. A case of pyeemia secondary to Pott’s 
disease of the spine, with abscesses in the lungs, which came under our care 
was thought for a few days to be enteric fever ; but the daily ranges of tem- 
perature are more extreme, the type more markedly intermittent, in pyemia 
than typhoid. A rounded distended abdomen, with a pimply rash, may cer- 
tainly occur in other diseases than enteric, though when true rose spots are 
present they are characteristic. (See chapters on BONES AND JOINTS.) 
Morbid Anatomy.—The solitary glands and Peyer’s patches are swollen 
in catarrh of the bowel, enteritis, also in scarlet fever and septicaemia, as well 
as in enteric fever. Ulceration occurs in the later stages of enteritis, ileo- 
colitis, and tuberculosis, as well as in typhoid. Ina typical case of typhoid 
there is usually no difficulty in making a fost-mortem diagnosis, as the 
swollen condition and ulceration of Peyer’s patches, enlargement of the 
spleen and absence of tubercle are sufficiently characteristic, If death 
takes place early in the disease, there may be more difficulty. Eberth’s 
typhoid bacillus is with difficulty distinguished from other bacilli in the 
feeces, but if present in spleen pulp or juice, then its diagnostic value is much 
greater. 
_ Lreatment.—The management rather than the medicinal treatment of 
typhoid fever is of the greatest importance... The patient must of course be 
put to bed in a cool room, and arrangements made for both night and day 
nursing ; it is needless to emphasise the importance of a trustworthy nurse 
at night to feed and attend to the patient’s wants and soothe him to sleep. 
Sponging with warm water, to which some Condy’s Fluid or Sanitas has been 
added, should be performed every evening before settling the patient for the 
night, great care being taken to cleanse the buttocks and anal region, 
especially if the patient is suffering from diarrhcea, as the stools are apt to 
be smeared about. To keep the patient’s back scrupulously clean is a matter 
of importance in the prevention of bedsores. The patient’s mouth must be 
carefully attended to, and cleansed, by means of a paint brush or rag, of 
decomposing food and foul secretions ; the more ill and insensible the 
patient is, the more important does this become. Condy’s Fluid or dilute 
solution of boro-glyceride may be used for the purpose. The diet should 
consist of milk diluted with barley water or soda water, and in amount should 
be suited to the age. During the pyrexial period milk is better taken than 
beef tea or other savoury foods, which as a matter of fact are quite unneces- 
sary. The more thirsty the patient is, the more must his milk be diluted, 
lest too much curd remain undigested in the stomach and intestines, and give 
| Y2 
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rise to flatulence and discomfort ; a pint and a half to a quart of milk daily 
will be sufficient. An excess may give rise to diarrhoea or accumulate in the 
large intestine as hardened feces. In the later stages, when the tongue is 
cleaning, beef tea is usually taken well, and forms a pleasant change of diet. 
Where milk does not agree, or when the diarrhcea is troublesome, peptonised 
milk or Benger’s Food should be given. Itis well to continue the fluid diet till 
a full week after the temperature has become normal. Our usual practice is 
to allow sops in the milk or beef tea on the thirtieth day, at once discontinu- 
ing it if the temperature rises. In mild or medium cases alcohol is unneces- 
sary. No medicine is required ; a simple saline may be given. The treat- 
ment of hyperpyrexia must depend upon the effect which it has upon the 
patient, though in any case, if the temperature rises to 104°, sponging the 
head, trunk, and limbs with water at 60° should be resorted to, or the cold 
pack may be given, provided there is no immediate risk of peritonitis. Ifthe 
temperature is not kept in check by these means, but the fever is not making 
the patient drowsy or delirious, no other means need be taken except perhaps 
applying an icebag to the head. Other means are however available, such as 
the administration of phenacetin or quinine, and the graduated bath. Anti- 
febrin and antipyrin are best avoided, as too depressing. Inthe early stages, 
with due care, the graduated bath is useful in reducing temperature ; in the 
later stages it 1S contra-indicated on account of the disturbance to the patient 
which it entails. The patient may be placed in the bath at a temperature of 
100°, and cold water added so as to reduce it to 70° or 80°, though it is rarely 
wise to allow the child to remain in longer than five minutes. Excessive 
diarrhoea should be checked by starch and opium enemata, or Dover's powdet 
by the mouth ; sleeplessness and delirium by a wet pack or small doses of 
nepenthe, the latter being more useful than bromides, chloral, or urethan ; 
abdominal pain or tenderness ‘s best treated by nepenthe in free doses by the 
mouth, and opium fomentations, while the food and liquids taken are reduced 
to aminimum compatible with safety; pneumonia by stimulating applications 
such as mustard poultices or turpentine stupe, the latter being used with great 
care on account of the sores apt to be produced. Any signs of cardiac 
depression must be combated by alcohol in the form of mist. vini gallici, or 
champagne, or by caffeine, ammonia, ether, or digitalis. ; 

It is often an anxious question to decide as to whether a laxative should 
be given when the bowels are constipated, inasmuch as a patient is rendered 
more comfortable by a free action of the bowels, and the distension and dis- 
comfort are lessened. On the other hand, one fears that the peristalsis set up 
by a purgative or even an enema may do irretrievable damage by converting 
an ulcer into a perforation or tearing down adhesions of lymph which have 
formed. At the same time it must be remembered that hard lumps of faeces 
‘rritate the bowel and fret and rub the ulcers, and in some of the worst instances 
of extensive ulcers in fatal cases we have found numerous hard lumps of 
feeces in the lower part of the ileum and large bowel. Some doses of castor 
oil during the first ten days are often beneficial if the bowels are confined ; 
after this time enemata are safer, though they are not free from risk, and should 
certainly be avoided if there are signs of peritonitis. If severe haemorrhage 
from the bowel occur, the greatest care must be taken to give the child only 
the smallest quantities of food by the mouth and to keep him as quiet as 
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possible. An ice bag should be placed on the abdomen and a grain of ergotin 
given subcutaneously and repeated every two or three hours. Opium should 
be given in small doses if there is much restlessness, Turpentine or terebene 
in two or three drop doses in mucilage is useful as a stimulant and heemo- 
static. For perforation-peritonitis, see p- 133. 


giving purgatives has rather frightened us unnecessarily into the too sparing 
use of evacuant remedies such as calomel or castor oil. Small and repeated 
doses of calomel or castor oil during the first ten days may be safely given, 
and in many cases with great benefit. We are less inclined to the heroic 
doses of calomel advocated by some physicians. 

During convalescence dyspepsia and constipation are frequently trouble- 
some ; flatulence and a rise of temperature are very apt to follow any excess 
of starchy or any indigestible food, especially in early convalescence. The 
food should consist of meat essences, of broths, jellies, pounded meat, 
chicken, and fish, with small quantities of toast or stale bread. Good sherry 
with a grain or two of pepsine and some liquid malt extract are often very 
useful. The constipation is usually slow in disappearing ; purgatives should 
be avoided, as the constipation is simply due to wasting of the muscular 
fibre of the bowel and weakened secretions. In this condition the mineral 
acids, strychnine, cascara sagrada and bitters are of most use. 


Typhus 


clusively by Dr. Buchanan, who, after referring to the slightness of the fever 
‘in children, says : ‘When inquiry as to age is made to include every case of 


incidence may even be observed to be strongly upon the young, partly 
because of their greater numbers and partly because adults are frequently 
protected by previous attacks. That many children are attacked with 
typhus is shown by the statistics of the Homerton Fever Hospital (given by 
Collie), for out of 711 admissions of typhus to the hospital during the period 
1871-1880, 24 were under 5 years of age, 54 from 5 tog years, 13 were 
from Io to 14 years of age; it is more than probable that the proportion 
really attacked as compared with adults was much greater, but on account of 
the mildness of the fever they were nursed at home and not sent to hospital. 
Only two deaths took place among the 191 children under 14 years of age ad- 
mitted, while the total mortality was ten times greater, being nearly 20 per cent. 

Synptoms and Course-—The Symptoms and course do not differ from 
those seen in adults, with the exception of their usually greater mildness, 
The attack commences with headache, pains in the limbs, drowsiness, more 
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or less shivering, sometimes vomiting, rarely diarrhcea. This history closely 
resembles that often obtained in scarlet fever, and this should be borne in 
mind, as a hasty conclusion as to the nature of an attack may be a wrong 
one. If seen for the first time at the end of three or four days, there is a 
listless expression on the face; it is flushed, the eyes suffused, the conjunctivee 
injected ; the child may answer questions if spoken to sharply, but is drowsy, 
semi-delirious, and irritable if interfered with. The tongue is dry, coated 
with a brown fur, and protruded with difficulty, the lips are black, there 
are sordes on the teeth, while the gums easily bleed. An examination of the 
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Fig. 66.—Temperature Chart of Typhus Fever, ending in recovery. Eliz. G., aged 7 years. 


lungs reveals the presence of rhonchi, perhaps rales, and some loss of re- 
sonance at one or both bases. On the fourth or fifth day the rash usually 
appears ; the skin has a dusky congested appearance, with an indistinct 
mottling, in addition perhaps to petechial points, due to flea bites ; for our 
patients with typhus usually come from the dirtiest and most squalid quarters. 
Perhaps a dusky mottling is all that can be seen, but in more typical 
cases the rash is more definite, consisting of rose-coloured spots, or macule, 
larger than typhoid spots, and with more ill-defined margins, scattered over 
the body. According to Collie, they are first seen on the sub-clavicular 
regions, along the lower border of the pectoralis major, on the wrists, back of 
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the hands and epigastrium. We have sometimes noted the rash especially 
well marked on the dependent parts of the body, sides of the thighs, and 
arms, and back, extending along the neck on to the cheeks, and present also 
on the dorsum of the feet. The temperature is usually continuously high, 
103° to 104°, the pulse small and weak, perhaps 120 to 130, and there is some 
cough, and frequently much delirium or wandering at night. The fever 
may last for two weeks ; more frequently the symptoms undergo marked 
amelioration after the first week, and possibly the temperature declines to 
normal by the eighth or tenth day, all the symptoms becoming milder and the 
rash disappearing without becoming petechial, as it often does in adults. 
The rash may be only visible for a few days or may fade as the fever becomes 
less. While the above description applies to a typical case in a child, very 
severe cases may sometimes be met with, though far oftener the symptoms are 
decidedly milder. The tongue may never be brown, only coated with a white 
fur ; the rash may consist of a dusky mottling only ; there may be drowsiness 
without active delirium. The late Dr. Tomkins observed in some of his 
cases at Monsall Fever Hospital that there was marked torpor and lethargy 
during the first few days, so that the child was with difficulty aroused to 
take food. , 

Diagnosts.—It is obviously important to recognise typhus, though the 
attack may be mild, as such cases are of course infectious and may spread 
the disease. Dr. Tomkins recorded the case of a woman who contracted 
a fatal attack by sleeping with a child suffering from mild typhus, the 
cause of the child’s illness not having been recognised. 

The fact that typhus occurs in epidemics and is apt to prevail in the 
overcrowded and poverty-stricken quarters of a large city often helps the 
diagnosis ; but occasionally an epidemic breaks out in a school or in the 
homes of the well-to-do. The onset of the attack may suggest scarlet fever ; 
the high fever, drowsiness, and dusky condition of skin present in a malig- 
nant case of the latter disease might render the diagnosis doubtful at first : 
but the condition of the tonsils would usually clear up a doubt if the 
characteristic rash of scarlet fever was not present. Nevertheless we have 
seen a case fatal in two or three days that gave rise to some doubt, and in 
the absence of a fost-mortem was never cleared up. The disease most likely 
to be mistaken for typhus is acute pneumonia (Collie) ; this is in accord with 
our own experience, as we have seen cases of acute ‘cerebral pneumonia,’ 
with physical signs delayed, sent into hospital as typhus; the mistake is 
likely to occur, as in most cases of typhus some rales or rhonchi are to be 
heard. 

In ‘cerebral pneumonia’ the lesion is often at the apex of the lung ; if 
seen on or after the fourth day of illness, and there is bronchial breathing 
or dulness, or some high-pitched resonance over a portion of lung and no 
rash, the disease is almost certainty acute pneumonia A dusky or mottled 
skin, brown dry tongue, rales or rhonchi scattered over the whole lungs or 
bases, would indicate typhus. Enteric fever may be mistaken for typhus, 
especially when acute, but the insidious nature of the onset, the absence 
of marked delirium or torpor, the tenderness on pressure over the abdomen, 
and the rose spots usually suffice to make a diagnosis. We have seen some 
cases of typhus where there was a good deal of general hyperzesthesia and 
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muscular tenderness, where pressure on the abdomen evoked expressions of 
‘pain. 

Prognosts.—This is mostly good, but fatal cases sometimes occur, the 
children succumbing in the first few days of the fever from the intensity of 
the poison. 

Treatment. —That of fever generally. Sponging with Condy’s Fluid should 
be resorted to daily ; the apartment should be large, airy, and warm ; stimu- 
lants are required in all but the mild cases ; milk and other liquid nourish- 
ment must be given in suitable quantities. Directly convalescence has set 
in, a more liberal diet may be allowed. 


Varicella 


Varicella is a specific infectious disease closely resembling modified 
smallpox, though perfectly distinct from it. There are still a few who 
believe varicella to be a variety of smallpox, notwithstanding the many 
facts which point in a contrary direction; these may be summed up as 
follows: the two diseases are not mutually protective—children who have 
recently had smallpox may contract varicella; during epidemics of one 
disease the other is not usually prevalent ; smallpox affects all ages, vari- 
cella affects children almost entirely ; inoculation with the virus of smallpox 
produces smallpox, inoculation with the contents of the vesicles of varicella, 
when successful, produces only chicken-pox. 

Varicella occurs in epidemics in schools, workhouses, children’ s hospitals, 
and among the poorer classes. of society where there are many children in 
constant contact with one another ; its epidemics, however, are not so wide- 
spread as those of measles or whooping cough, nor does it affect so large a 
proportion of the unprotected. It affects children almost entirely ; thus in 
584 cases observed by Baader in Bale, 98 per cent. were under the age of 
Io years, and 65 per cent. below 5 years of age. Adults do, however, 
occasionally take it. We have several times seen nurses contract the disease 
from children suffering from it. 

Varicella can be communicated from the sick to the healthy by inocula- 
tion, by simple contact, or by infection being cartied by a third person. 
Trousseau failed in his attempt to inoculate ; Steiner seems to have been 
more successful, succeeding in eight cases out of ten. The disease is most 
usually communicated directly from children suffering from or convalescent 
from an attack ; it is also certain that the infection can be carried by means 
of a third person, and remain in an active condition in clothes for many 
weeks, inasmuch as sporadic cases of the disease will occur in hospital wards 
in patients who have been in for months, and where no cases had occurred 
previously in the ward for a long interval. 

Symptoms.—The zncubation period in the inoculated cases reported by 
Steiner was eight days ; when contracted in the ordinary way it is usually 
about fourteen days, sometimes a day or two more. We have on several 
occasions had an opportunity of verifying this. There are usually no fre- 
monitory syniptoms ; the discovery of papules and vesicles on the body is 
usually the first thing noted by the friends. In a few cases there is a diffuse 
redness of the body resembling the roseolous rash which sometimes precedes 
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smallpox, and which has given rise to the suspicion that the case is one of 
scarlet fever ; in one case a measly rash, preceding the vesicular eruption, 
made it look as if the child was suffering from both measles and varicella, 
but of this there was no confirmatory evidence. Frequent micturition was 
observed in one of our cases before the rash appeared. The premonitory 
fever if present is of short duration, varying from a few hours to twenty-four 
hours, and in this respect varicella presents a marked contrast to variola. 
The temperature is not as a rule characteristic, and varies with the acute- 
ness of the attack, mild cases with only a few vesicles being feverless, severe 
cases with a great number of vesicles being accompanied by a temperature 
of 104° or more. The most frequent type is the intermittent (fig. 67). 

The rise of temperature is accompanied by an accelerated pulse, coated 
tongue, and restlessness, though in mild cases these may be absent; in a 
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Fig. 67.—Temperature Charts of two cases of Chicken-pox in children of 
3% years and 18 months, 


few hours rose spots, resembling the rash of typhoid, appear and quickly 
become vesicular. Probably at the time the first examination is made there 
will be both rose papules and minute blebs or vesicles containing clear fluid 
and surrounded by a zone of redness. By the next day a fresh crop of 
papules and vesicles will have appeared, the vesicles of the previous day are 
larger, perhaps some of them have aborted and commenced to dry up. 
Fresh crops appear on the third, fourth, fifth days, and perhaps later still, so 
that when the attack is at its height, as it usually is on the third or fourth 
day, the trunk and extremities are thickly covered with vesicles and scabs, 
_ probably also a few pustules where there has been some scratching and the 
tesicles have burst. The contents of the vesicles are at first quite clear ; as 
they enlarge their contents become more cloudy, but not purulent unless 
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the vesicle has been injured and part of its contents has escaped. The 
vesicles are mostly unilocular, their upper surface is convex and collapses as 
soon as it is pricked, though in some cases a few vesicles may be seen more 
or less flattened, umbilicated, and multi- 
locular, closely resembling smallpox 
or vaccination vesicles. The number 
of vesicles varies greatly; in some 
cases only.a few are present, in others 
there may be many hundreds. They 
are never confluent. In the majority 
of cases the vesicles dry up and scabs 
are formed at their site; these fall off 
in the course of a few days, leaving 
clear and healthy skin beneath. In 
some of the worst cases this is not so; 
an ulcer, which may be some weeks in 
healing, forms beneath the scab and 
thus a scar is left not unlike those fol- 
lowing severe smallpox. The vesicles 
make their appearance on the trunk, 
limbs, and scalp; they are generally 
more sparely present on the face, 
tongue, and soft palate. 

The prognosis in varicella is uni- 
formly good, as it is apparently never 

fatal in a previously healthy child. In 
Fig. 68.—Varicella Gangreenosa. Child aged weakly and tuberculous children the 
2 years. From a photograph taken after : : : 
degeh. The matelt are “a Se ; varicella vesicles are apt to be followed 
ceniha baleres eens by spreading ulcers, which, Joining one 
another and taking on an unhealthy 
action, sometimes assist in bringing about a fatal result. Such cases have 
been described by Mr. Hutchinson under the name of varicella gan- 
_greenosa; they are not uncommon in the out-patient room (see fig. 68). 
“The gangrenous action is usually associated with tuberculosis, and it is 
curious that in all fatal cases of this affection—as has been remarked by 
Dr. J. F. Payne—tubercle has been found fost mortem. Eustace Smith 
has known acute tuberculosis to follow varicella, and we have also seen 
several such cases. Nephritis is an occasional sequela, as first noted by 
Henoch. on 

Diagnosis —The disease with which chicken-pox is most likely to be 
confounded is mild or modified smallpox, but as a rule no difficulty is ex- 
perienced. The points of most importance in making a diagnosis are the 
absence of premonitory symptoms and the character of the rash; the 
‘table on p. 331 shows these. 

Occasionally a vesicular syphilitic eruption may simulate varicella, 
though such eruptions are rare in congenital syphilis, and when present take 
the form of bullze of various sizes rather than vesicles. In one case which 
came under our notice, a vesicular syphilide closely resembled varicella, but 
there was no fever, and some brown staining followed the rash. . 


Varicella— Vaccinia aT 


VARICELLA VARIOLOID, or modified Smallpox 


Incubation.—Thirteen to sixteen days. 
Premonitory Fever.—A few hours. 
Premonitory Symptoms.—Mostly nil. 


Twelve days. 

Two or three days. 

May include headache, backache, drowsi- 
ness, vomiting, delirium, convulsions. 


Rash.—Red spots becoming vesicular in a Red shot-like papules appearing on face, 


few hours and drying up in three or four 
days, leaving crusts ; coming out in crops 
on four or five successive days on the 
scalp, trunk, limbs, face, and mucous 


wrists, body, limbs, and soft palate; in 
the course of a day or two the papules 
becoming vesicles, and developing into 
pustules by the eighth day, or they may 


membranes. The vesicles are mostly 
unilocular, 
Temperature,—Intermittent in character. 


dry up leaving only scabs. 


Sudden rise, reaches its height when the 
papules are fully out; then comes a 
speedy fall. The secondary fever is 
slight or absent in modified cases. 


Quarantine.—How long does the infection last in varicella? No case 
should be considered past the infection stage until all the scabs have cleared 
away and the skin is quite smooth and normal. This is usually accom- 
plished in three or four weeks. In one case which was admitted to hospital 
suffering from psoriasis, which had succeeded the eruption of chicken-pox, 
and where some unhealed ulcers were present, the admission into the ward 
was followed by an outbreak of the disease some fortnight afterwards. The 
child admitted had had chicken-pox five weeks before. 

Treatment.—Not much treatment is necessary. The child should be 
isolated, and preferably kept in bed if there is a copious eruption. A light 
diet should be given, and ointment containing some tarry or carbolic com- 
pound will be useful to apply to the scabbing vesicles. 

Vaccinia.—Performance of Vaccination.—The safest age for vaccinating 
infants has been in dispute, some preferring to vaccinate within a few weeks 
of birth and before the monthly nurse leaves, while others much prefer post- 
poning the operation till three or even six months. Inasmuch as unvacci- 
nated children under one year if they contract smallpox almost certainly die, 
no time should be lost in vaccinating infants if there is any chance of their 
being exposed to contagion—as, for instance, if smallpox exists in the house 
or is present in the neighbourhood in epidemic form. On the other hand, if 
the risk of their being exposed to contagion is small, it is unwise to vaccinate 
‘during the first few weeks of life, on account of the disturbance of the 
general health liable to follow ; infants of three months or six months old 
bear the operation better than infants a few days or weeks old. We prefer 
the age of six months. It is of importance to postpone vaccination beyond 
the end of the third month if the infant is not robust, or suffers from 
diarrhoea, malnutrition, eczema, intertrigo, or if erysipelas is prevailing in the 
neighbourhood. Revaccination should be performed at or before puberty. 
If human lymph cannot be obtained from an infant of an undoubtedly 
healthy family, glycerinated calf lymph should be obtained, and if the latter 
is used, any objection to the performance of vaccination on the ground of 
transmitting syphilis and other diseases is obviated. The cuticle should be 
removed by a few scratches of a needle or lancet at the spot where a drop of 
lymph has been applied. After vaccination nothing is usually to be seen till 
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about the third day, when there is some itching and a slight redness 
surrounding the spot, or there may be a tiny papule. By the seventh or 
eighth day there is a flattened vesicle at the seat of puncture, containing 
clear fluid in various loculi. During the next few days a red areola forms 
round the vesicle and its contents become cloudy ; by the tenth or eleventh 
day the fluid oozes out and forms a scab on the surface, which, becoming 
detached, leaves a superficial ulcer, which takes a variable time to heal; a 
permanent cicatrix, which is circular, depressed, pale, and pitted, is left. 
The size and distinctness of the scar will depend upon the ulceration which 
has followed the pustule ; if the Intter dries up without an ulcer forming, 
there yrill be hardly any scar left. There is often some febrile disturbance 
from the fifth to the tenth day. 

What are we to regard as the best vesicles for obtaining lymph from? 
According to Dr. Hugh Thompson,' ‘they are such as, at the beginning of 
the eighth day (the day ‘usually chosen for taking lymph, although not 
always the best), show the punctures. made in vaccinating well healed with 
no scabbing, the vesicles depressed in the centre and elevated at the 
margin, containing a moderate amount of lymph, not acuminated ; that iS, 
flat in proportion to breadth, and not having lost the inequalities, bosses and 
foveze—resulting from some of the connections between the epidermis and 
corium still remaining intact, the areola incipient or only slightly developed. 
The lymph which exudes from them, on being pricked, is nearly if not quite 
limpid, somewhat viscid, moderate in quantity, and does not tend to run 
down the arm. 

‘As a general rule it is the finest children—those, at least, who are such 
in the eyes of the vaccinator: “children of dark complexion, with a thick, 
clear, smooth skin,” as Seaton remarks, indications of a strong vigorous con- 
stitution—who furnish the finest vesicles. At the same time care must be 
taken to see that the child is in perfect health, and especially, by a thorough 
examination, that it is free of all skin diseases, and more particularly all 
indications of syphilis, among the most persistent and obvious of which 
(excepting, of course, manifest syphilides) are chronic coryza, generally from 
birth ; a depressed nose, open fontanelles, hydrocephalic head, turgid veins 
of scalp, tumid lymphatic glands. Many of the manifestations of syphilis: 
disappear under treatment, and it is possible they may have thus disappeared 
without the disease being thoroughly eradicated ; but it is rare that one or 
more of the above may not be found if searcfied for. It is superfluous to 
caution against the smallest admixture of blood.’ 

Complications and Sequele.—These are fortunately few, though numerous 
and important in the eyes of prejudiced persons, and a lengthy list could be 
easily compiled if all the evidence collected by such were to hold good. The 
most important are the following: (1) Syphilis (see z7z/ra). (2) Erythema 
and Erysipelas. There may be an unusual amount of redness and hardness 
surrounding the pustules, as a result of the lymph causing more uritation 
than it commonly does ; this may spread down the arm, and give rise to 
some glandular enlargement without there being any erysipelas present. 
Erysipelas does occasionally occur. The erysipelas coccus may gain entrance 


1 ‘Inoculation for Smallpox,’ by Hugh Thompson, M.D.; Glasgow Medical Journal, 
vol. xxvii. 
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into the wound at the time of vaccination ; in this case symptoms will pro- 
bably arise within a few days, the incubation period being a few hours to two 
or three days. It is impossible to say for certain that it may not be longer. 
In a case which came under our notice the seat of the vaccine punctures 
began to become inflamed nineteen or twenty hours after vaccination. In 
such cases the vesicles and pustules often mature earlier than in normal cases, 
and a vesicle may be present on the second day, with more or less redness 
" around the punctures. The patches of redness and cedema are migratory, 
as in other forms of erysipelas—that is, they do not necessarily remain in 
the immediate neighbourhood of the wound, but may affect the face, trunk, 
or any other part. The mortality of vaccine erysipelas is very high, most 
of the cases being fatal, death occurring in one to three weeks. It has un- 
fortunately happened that the vaccine has been taken from the infant suffer- 
ing from or incubating erysipelas, and has communicated erysipelas to 
infants vaccinated with it. Erysipelas may supervene at any period between 
vaccination and the healing of the pustules if the infant is exposed to 
the infection, the cocci becoming accidentally implanted into the wound. 
(3) Glandular enlargement. The axillary and cervical glands may enlarge 
and suppurate during the maturation of the pustules, or more commonly in 
the second week. We have seen several cases in infants with chronically 
enlarged and caseating superficial cervical glands of the left side, which had 
commenced to enlarge shortly after vaccination, and it appears likely that 
in infants of a tuberculous or ‘strumous’ tendency vaccination may be the 
predisposing cause. Similar chronic axillary adenitis is also occasionally 
seen produced by vaccination, just as by any other irritation. (4) Cold 
abscesses and boils may form in various parts of the body, as they will at 
times after all suppurations, especially in tuberculous or ‘ strumous’ children, 
(5) Various rashes occasionally make their appearance, most towards the 
end of the week, when the vesicle is maturing. A roseolous rash over the 
body and arms, which is fugitive, disappearing mostly in twenty-four hours : 
a vesicular rash, consisting of a few pimples becoming vesicular ae 
lichenous rash ; and patches of erythema may be sometimes present. We 
know of no evidence which directly connects eczema with vaccination ps 
very common during infancy in one form or another, and it is not surprising 
that vaccination often gets the credit of producing it. An impetigo is not 
uncommon, having been produced by inoculation of the secretion from the 
pustules by means of the finger nails. 

Varioloid or Post-vaccinal Smallpox.—Unvaccinated children suffer 
from smallpox in as violent a form as do unprotected adults ; indeed, 
according to Collie, ‘smallpox is very fatal in unvaccinated children under 
five years of age, more than half dying, and nearly all infants under one 
year.’ 

Children who have been vaccinated in infancy who take smallpox usually 
suffer from it in a modified form ; there may be no rash at all, or more often 
the attack aborts and the vesicles dry up without passing through the pus- 
tular stage, the secondary fever being absent or only slight. Sometimes 
the attacks, according to Collie, are so slight that diagnosis is impossible, 
except from the fact that they occur after exposure to infection or in associa- 
tion with cases of undoubted smallpox. The premonitory symptoms may 
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be present—headache, feverishness, backache—which disappear before the 
rash appears, the attack coming to an end without any papular eruption. It 
is much more common for the attack to abort immediately after the rash 
appears, secondary fever or pustulation being absent. The premonitory 
symptoms may be severe—headache, backache, the temperature rising to 
103° or 104° on the third or fourth day, a copious eruption of papules 
appearing, perhaps being confluent on the face, to be followed by a sharp 
fall in the temperature of perhaps 4° or 5°. The papules become vesicular 
and dry up with but slight if any pustulation, and the child is convalescent at 
once. 

The temperature chart (fig. 69) was that of a child aged 10 years who 
was convalescent from scarlet fever, and who contracted smallpox while in 


Fig. 69.—Temperature Chart of a case of modified Smallpox in a girl aged 10 years. 
Papular rash on the third day, becoming vesicular on the fifth. 


the scarlet fever ward ; the only source of infection which could be traced 
was a visit of her mother twelve days before, the latter coming four miles 
from a district where smallpox was prevailing. There was marked head- 
ache but no pain in the back ; on the third day an erythematous rash was 
seen on the body, which suggested that her illness might be scarlet fever, 
though she had passed through a typical attack some weeks before ; on the 
afternoon of the same day a few tiny papules like the rose spots of typhoid 
were seen on the abdomen and arms, the headache was severe and the eyes 
suffused. The spleen was enlarged, being felt 13 inch below the ribs. On 
the fourth day the face, neck, trunk, and: limbs were covered with well- 
defined papules, many confluent. The same evening the temperature fell 
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from 104° to 97°. On the fifth day the eruption was copious, some of the 
papules were beginning to be vesicular ; the vesicles quickly began to dry 
up and scab, no true pustules appearing. The girl made a good recovery 
and was not permanently pitted. 

Diagnosis.—The fact that smallpox is at times a very mild disorder 
makes it important that it should not be overlooked, inasmuch as a mild 
case as well as a more severe one may be the means of spreading the 
disease. Diagnosis is hardly possible in the absence of a papular eruption, 
or the purpuric spots of the malignant form. 

Lreatment,—The treatment is that of fevers generally. 


Whooping Cough 


‘Etiology, &c.—Whooping cough is an infectious disease which is 
characterised by a catarrh of the air Passages and a peculiar spasmodic 
cough. It prevails in epidemics which are both widespread and prolonged, 
though sporadic cases are generally present in large centres of population, 
There is no disease which is more certainly infectious than whooping cough, 
in the sense that if those who are unprotected by a previous attack come in 
contact with those suffering from it they are almost certain to take it. If 
one member of a household is attacked, all the other members, both children 
and adults, who are unprotected, take the disease. If it enter a court or 
alley, it is tolerably certain that all the unprotected inhabitants will suffer. 
It is almost certain to spread in a similar way in a school or convalescent 
home. It is, however, a curious fact which we have often noticed, that 
whooping cough does not appear to spread to any great extent in hospital 
wards in which the children are in bed and the cubic space great (the same 
fact has been noticed by Dr. Sturges and Dr, Goodheart), and it would almost 
appear that close contact with the infected individual so as to inhale his 
breath was necessary to give the disease. It is impossible dogmatically to 
deny that the poison of whooping cough can be conveyed on the person or 
by clothes to a distance and so affect the healthy ; but it is certainly excep- 
tional ; the common way in which it spreads is by direct contact with the 
sick. A very short contact is all that appears to be necessary—such, for in- 
stance, as a child meeting another for a moment in the street or ina shop ; 
several instances of attacks contracted in this way have come under our 
notice. The epidemics, like those of measles, appear to occur in large 
cities every eighteen months or two years. It has been asserted that there 
is some definite relation between these two zymotics, as they frequently pre- 
vail epidemically together or one immediately preceding or following the 
other ; itis very doubtful if this association is anything more than accidental, 
as they both are apt to recur every eighteen months or two years. The 
whooping cough epidemic lasts longer and more slowly reaches its height than 
the measles epidemic. Like measles, whooping cough seems to prevail atall 
seasons of the year ; but, as one would naturally expect, it is more fatal in the 
colder months of the year than in the warmer months, in consequence of the 
broncho-pneumonia which is so apt to supervene if the child takes cold. 
The mortality is mostly high among very young and weakly children, while 
in older children it is rarely fatal. During the decade 1878-1887, 3,669 cases 
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of whooping cough were treated in connection with the children’s dispensary, 
with 281 deaths, or a mortality of 7°6 per cent. Of these, 217 or 77 per cent. 
were under two years of age, 63 or 13 per cent. were from two to five years 
of age, and only one fatal case occurred in a child over five years of age. It 
is certain that these figures do not represent the total mortality, as they do 
not necessarily include those who die some months later of tuberculosis 
and gastro-intestinal atrophy. 

Incubation.—It is difficult to fix the latent period with precision, as the 
onset is gradual and the symptoms are often indefinite. It is usually seven to 
fourteen days before the child begins to cough, and another week or ten days 
before the characteristic ‘whoop’ is heard. This makes an interval of two 
to three weeks between being infected and commencing to ‘ whoop.’ 

Symptoms and Course.—The course of the disease is marked by three 
stages: (1) The catarrhal or premonitory stage; (2) The convulsive or 
spasmodic stage ; (3) The stage of decline or convalescence. These stages, it 
is needless to say, are not well marked, but one gradually succeeds the other, 
and this is especially true with regard to the third. 

The catarrhal stage begins with the symptoms of a feverish cold and 
tickling dry cough, which is not readily relieved by ordinary remedies. The 
cough is especially apt to recur at night, and it is remarked on by the friends 
as being more than usually troublesome, the child coughing and straining as 
if to relieve a persistent irritation in the throat. The cough keeps it awake 
at night or it wakes up coughing and fails to get to sleep for some hours. 
During the day the child may appear well, or, on the other hand, the appetite 
fails and he looks pale and poorly. The cough, if not paroxysmal from the 
first, becomes so in the course of a few days, betore the actual whoop is heard. 
There is usually some degree of fever at night, and dry rhonchus may often 
be heard on listening to the chest. The first stage may be complicated with 
bronchitis or pneumonia. In young children or infants the convulsive stage 
sometimes begins with a convulsion or series of convulsions. 

The Convulsive Stage.—The cough now comes not only in paroxysms, 
but there is a distinct whoop ; there are a number of short forcible expiratory 
efforts, as if an attempt was being made to expel some irritating matters, 
followed by the long-drawn characteristic inspiration which is technically 
called a ‘hoop’ or ‘whoop,’ or in some parts of the country a ‘chink.’ It is 
perhaps hardly right, at any rate when the second stage is well established, 
to speak of the expiratory coughs as ‘efforts’; the child, prompted by a 
peculiar tickling sensation in the throat, attempts to relieve it by coughing, 
but in a moment the coughing goes on in spite of any voluntary effort to 
repress it, so that the child’s face becomes congested and the facial veins 
distended, before the inspiratory act takes place, and the air rushes into the 
air-passages and lungs through the narrowed glottis. Fit after fit of cough- 
ing will often follow one another, till the child vomits or a rush of stringy 
mucus, perhaps streaked with blood, pours out of its mouth and nose. 
In the worst cases the distress occasioned by these fits of coughing 
is extreme, and the child dreads their recurrence, not only on account of 
their discomfort, but from the aches and pains it suffers by reason of 
the over-strained and weary respiratory muscles. To a weakly child the 
disease is necessarily a formidable one; the exhaustion produced by the 
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constant muscular efforts, the frequent vomiting which prevents a proper 
amount of food from being assimilated, together with the intestinal catarrh 
which in a greater or less degree accompanies it, often reduce the child to a 
feeble and emaciated condition. It can easily be imagined that forty or 
fifty attacks of coughing every twenty-four hours produce great muscular 
exhaustion, and affect the child’s vita] powers. In milder cases, where the 
fits of coughing do not exceed twelve, the child may appear quite well 
between the paroxysms, and, though perhaps vomiting after the cough, it is 
quickly ready for another meal, with sharpened appetite. Fever is mostly 
present in the second stage in variable degree, especially at night. An 
examination of the chest will generally disclose bubbling rAles in the larger 
tubes, the secretion being freer than in the first stage. 

The Stage of Decline.—After a variable period of four to six weeks, during 
the latter portion of which the attacks of coughing have been diminishing, 
the characteristic whoop disappears, and convalescence may be said to be 
established. Mostly the paroxysmal character of the cough remains, and 
often the vomiting ; gradually the bronchial catarrh disappears, and the 
cough ceases, though it is very likely to return, and the whoop along with 
it, whenever fresh cold is taken. 

Complications.—By far the commonest is some form of broncho- 
pneumonia ; pleurisy and empyema are not unfrequent. There is nothing 
specially characteristic about the broncho-pneumonia of whooping cough ; it 
is usually double, is very apt to be generalised rather than ‘patchy,’ and 
tends to resolve, or slowly passes into a subacute or chronic state. Croupous 
pneumonia is not uncommon in older children who take a chill during con- 
valescence, and may be followed by empyema. Empyema and atelectasis 
are very apt to occur in connection with bronchitis in small and rickety 
children. Young children are sometimes convulsed, the convulsions being 
due to asphyxia, and perhaps meningeal hvemorrhage ; drowsiness and 
coma are usually due to the same causes. We have seen a temporary 
hemiparesis arise during whooping cough. Cerebral Symptoms, whether 
convulsions or drowsiness, are of grave import. Intestinal catarrh and 
diarrhoea of a mucous character are also common ; the catarrhal condition 
of the air passages extends to the intestines, and large quantities of mucus 
are secreted, which prevent the digestion and assimilation of food, and cause 
a rapid passage of the food through the intestines. The child passes small 
mucoid stools many times a day, is feverish and rapidly wastes. Sometimes 
the diarrhoea is of a dysenteric character. Tuberculosis, especially of the 
bronchial and intestinal glands, is a sequela rather than a complication, and 
usually follows some months later. A wasting during the third stage is 
oftener due to intestinal catarrh or chronic broncho-pneumonia than to 
tuberculosis. Among the minor complications are ulceration of the frenum 
linguz, stomatitis, and sores about the nose and lips. Small conjunctival 
hemorrhages are very common. The child often remains for a long time in 
a weakly state of health, and may take long to regain its former strength. 
Permanent deformity of the chest may remain as a legacy left by an attack 
of whooping cough. . 

Diagnosis.—Often no diagnosis can be made in the early stages, and this 
is the more unfortunate as there can be no doubt that the disease is infectious 
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during this stage. The fact that whooping cough occurs in epidemics will 
often aid us in coming to a conclusion. Difficulty may often arise in more 
chronic cases, in which there is a paroxysmal cough followed by more or less 
of a stridulous sound, as to whether such are specific and are to go into 
quarantine. The diagnosis will turn largely on whether any cause for the 
spasmodic cough can be discovered as well as on the history ; if there has 
been previous wasting, and there is some evidence of tuberculosis of the 
lungs, enlarged mediastinal glands would be suspected as the cause of the. 
spasmodic cough. Diagnosis is often difficult in infants, as also it some- 
times is in older children, who may have whooping cough without any 
characteristic ‘whoop’; the ‘whoop’ may also cease when pneumonia 
supervenes. 

Prognosis.—The fact that the mortality is vastly greater in children 
under two or three years of age than it is in older children must be borne in 
mind in forming a forecast of results. The prognosis in the case of an infant 
or a weakly child of eighteen months or two years of age is very uncertain, 
and death may occur suddenly during a fit of coughing from convulsions 
or spasm of the glottis. The prognosis is always rendered grave by the 
presence of broncho-pneumonia ; the latter when it follows whooping cough 
is more fatal than when non-specific. Whooping cough during the winter 
months is always more likely.to be complicated with chest disease than in 
the summer; and while this is specially true of the poorer classes, it holds 
good also to a lesser extent in the better housed classes of the population. 
The presence of rickets affects the prognosis unfavourably. The diagnosis 
between chronic broncho-pneumonia and tuberculosis and between chronic 
intestinal catarrh and mesenteric disease is very difficult ; but the tubercular 
diseases are much more likely to follow at a distance with a period of com- 
parative health intervening, while the simpler forms are more likely to 
complicate or immediately follow. A chronic pneumonia often clears up, 
and the child recovers, and a subacute intestinal catarrh may not improbably 
do the same. Death in rare cases occurs from sheer exhaustion. 

Quarantine,—Six weeks is usually stated as the time the infection lasts, 
dating from the commencement of the whoop ; but in all cases it is wise to 
keep up the quarantine till all cough has ceased and the child is quite well. 
If the cough or even whoop recur after a period of undoubted health, there 
is no fear of infection. 

Pathology and Morbid Anatomy.—The epidemic prevalence of whooping 
cough and its infectious character would suggest its cause being due to 
some micro-organism. Letzerich and others have described such micro- 
organisms in the sputum of patients suffering from whooping cough ; and 
more recently Czaplewski has described a small bacillus resembling the 
influenza bacillus, which he believes is the specific micro-organism of 
whooping cough. Jochman and Krause have also described a micro- 
organism which they assume is specific. 

No characteristic appearances are found on the Post-mortem table ; the 
lesions found will vary according to the mode of death. The brain is 
usually congested, especially the veins ; there is often some subarachnoid 
fluid on the convexity and much fluid in the lateral ventricles. Various 
lesions may be found in the lungs, such as injection of the mucous mem- 
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brane of the larynx and bronchi, with excessive secretion, emphysema, 
collapse, and various stages of broncho-pneumonia. 

Treatment.—The most important part of treatment consists in confining 
the patients to well-aired rooms which are free from draughts and maintained 
at an equable temperature. Two large rooms should, if possible, be set 
apart for the treatment, the one occupied being maintained at a temperature 
of 60°, while the other is being thoroughly aired or disinfected, the latter 
being again warmed before the patients are removed. There can be no doubt 
that the attack is rendered more intense and protracted by rebreathing the 
infection as well as by a fresh catarrh being set up. Except in the warmest 
weather, the patient should be confined to his rooms in the house the whole 
time the disease lasts, as long as any ‘whooping’ is present, and as long as 
any rales or rhonchi are heard in the chest. Too great care cannot be 
exercised here; the bronchial tubes and lungs remain exceedingly sensitive 
to cold, and many severe attacks of pleuro-pneumonia have resulted both in 
old and young from a chill caught at outdoor games or from having gone to 
the seaside for change of air. Children are much better at home until 
well over the attack, not only for the sake of others but for themselves ; and 
the pleadings of the friends for change of air must be sternly resisted until 
six weeks at least from the commencement of whooping. With regard 
to medicinal treatment, there is no lack of remedies which have been 
tried, and no disease has been more ineffectually though diligently drugged. 
It is quite safe to say that no specific has as yet been discovered. During 
the catarrhal stage, when the cough is hard, the expectoration scanty, and 
there is fever, the best remedies include small doses of antimony, ipecacuanha, 
liq. ammon. acetatis, or nitrate of potash. At night, when the cough is 
especially troublesome, hot mustard poultices should be applied to the chest, 
and.hot demulcent drinks such as black currant tea, or barley water, or 
lemonade may be taken. Beef tea is often of service for the night, and 
a dose of hot brandy-and-water will sometimes induce sleep. The room 
should be kept moist with hot steam if there is much bronchial catarrh 
or laryngitis. In the spasmodic stage, when the secretion is free, the ex- 
pectorants should be stopped, and sedatives and small doses of narcotics 
substituted. At this stage the diffusion of carbolic acid vapour through 
the apartment is frequently of great service ; this may be done by vaporis- 
ing strong carbolic powder in one of Calvert’s carbolic vaporisers ; it is 
not certain how this acts; no doubt to some extent it soothes by acting as 
an anzsthetic to the fauces. Among the internal remedies antipyrin and 
phenacetin are useful in doses of two to five grains every four hours. (F. 5 30) 
Of other drugs at this period belladonna, chloral, bromides, opium, cannabis 
indica, quinine, take the first place, but all at times fail to give any appreci- 
able relief. Tr. belladonnze is best given in small doses every four or six 
hours, increasing the frequency rather than the size of the dose. The 
combination of belladonna and cannabis indica is a favourite one ; they may 
be combined as in F. 52. Heroin has more recently been used with some 
success, 

The bromides and quinine dissolved in syrup of lemons with syrup of 
Santa Yerba is alsoa good combination. Croton chloral is highly praised 


by Dr. Webb ; he orders a drachm of this drug to be dissolved in two ounces 
Z2 
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each of tr. cardamomi and glycerine, giving half a teaspoonful to two tea- 
spoonfuls every four hours to children of one to ten years. Dr. Ringer 
advises tr. lobeliz, and gives doses of five to ten minims every hour even to 
young children. Opium is of all. drugs the most certain to relieve ; but it is 
perhaps best reserved to be given in one dose at night ; one to five drops 
of nepenthe or half to two grains of Dover's powder will often secure a fairly 
good night. The bowels should be carefully attended to, and a laxative will 
frequently be required. Unless the secretion is very copious, poultices or 
fomentations in this stage give more relief than liniments. 

In the later stages, when the secretion is copious and the cough less and 
less spasmodic in character, nitric acid, alum, quinine, are most likely to be 
of service. Alum may be given with some sedative as conium or hyoscyamus, 
the old formula of Golding-Bird’s being a good one: Alum. gr. J, succl 
conil Mv, syrup. rhoeados Mx, aq. anethi ad 3j; 3) every four hours. 
Of external applications there are a goodly number which have been em- 
ployed with varying success. Equal parts of lin. camph. co., lin. saponis, 
and lin. belladonnz, used cautiously to tender skins, make a good stimu- 
lating liniment. Some have great faith in oil of amber, as in the following : 
Ol. succini 4ij, tr. opii 4ij, sp. camph. 3ss, ol. amygdalee 3ss. The liniment 
of iodide of potassium and soap is useful. The diet both in the spasmodic 
and catarrhal stage should be carefully arranged, and it is difficult on account 
of the vomiting so frequently present. It will often be necessary to feed little 
and often to make up for food vomited. The complications, such as broncho- 
pneumonia and intestinal catarrh, must be treated on the general principles 
given elsewhere. 

Mumps, Parotitis.—Mumps is an infectious disease which is apt to 
prevail in epidemics ; sometimes these extend over wide areas, though at 
other times cases occur and there is little tendency to spread. We have 
never noticed an extensive epidemic in hospital, but the nurses are apt to 
catch the disease from children who have been admitted incubating mumps, 
and it would seem that close contact, perhaps inhaling the affected person’s 
breath, was the commonest way in which an attack was contracted. It 
sometimes happens that there is no spread of the disease in the ward where 
the affected child was, but cases have occurred in other wards, the infection 
being carried from one ward to another perhaps by a nurse who has herself 
had aslight attack. 

Incubation.— According to Dr. Dukes, fourteen to twenty-five days. In 
some cases observed by us, it was fourteen, seventeen, and twenty-one days 
respectively. . 

Symptoms and Course.—Mumps is usually a mild disease attended by 
discomfort rather than serious illness. The attack usually begins with chilli- 
ness, stiffness about the jaws, local tenderness, often neuralgic pains ; there 
is often no fever, sometimes the temperature goes up suddenly to 102° or 
103°. The swelling is at first one-sided, involving the region of the parotid, 
which is prominent and tender ; deglutition is difficult and painful. Both 
sides are usually swollen in a day or two, and the patient presents a cha- 
racteristic appearance. The fauces and tonsils are normal. While the 
parotids are usually affected, in some cases the swelling is entirely confined 
to the sub-maxiliary salivary glands on one or both sides ; it is in these 
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cases that the nature of the attack is likely to be overlooked. The attack 
lasts, as a rule, from a few days toa week. Orchitis occasionally occurs in 
boys about puberty. Hemiplegia has been known to follow (Gowers). 

Diagnosis.—We have known cases of mumps sent into a scarlet fever 
ward as cases of scarlet fever, and we have also seen a case of tonsillitis with 
enlarged cervical glands, probably scarlatinal, which was diagnosed as mumps. 
In all cases of doubt as to the nature of the external swelling, the appearances 
presented by the tonsils should be decisive. The swelling due to mumps in 
the majority of cases corresponds to the parotid region, the swelling of 
cervical glands secondary to tonsillar affections is at the angle of the jaw 
or just behind it. There is rarely much fever or illness with mumps ; in 
diphtheria or scarlet fever, where there is much external swelling or cellulitis, 
the child is evidently gravely ill, and if a satisfactory view of the fauces can 
be obtained, they will be seen to be swollen, cedematous, and perhaps covered 
with exudation. In adenitis, attended by fever, it is the lymphatic glands 
rather than the parotid which are affected. In spite, however, of these 
distinctions, difficult and doubtful cases may occur. 

Treatment.—Not much is required except hot fomentations or belladonna 
liniment to the parotid regions, and a saline followed by a tonic. Three or 
four weeks, according to the severity of the case, should elapse before the 
patient returns to school or mixes with his fellows. 

Malarial Fever.— Children who live in malarial districts suffer from 
malarial attacks as frequently as do adults ; indeed, according to Holt, they 
are peculiarly susceptible. In this country many opportunities do not occur 
of seeing the disease in its early stages ; the cases which mostly come 
under observation are those which are chronic ; having acquired the disease 
abroad and having been invalided home. In these cases marked anzemia 
with enlarged spleen, and perhaps intermittent fever, form the commonest 

Symptoms. The anemia is frequently profound, and the spleen attains to 
an enormous size. Nephritis as a sequela of aguish attacks is sometimes 
seen in this country. Such a case we saw with Dr. Massiah, the attack 
having been contracted in Brazil 3 there was marked anemia, enlarged 
spleen, the urine was highly albuminous, and contained fatty and fibrinous 
casts. According to Lewis Smith, intermittent fever when it affects those 
Over 3 years differs little from the adult form, while below that age it presents 
some peculiarities. Malarial fever may be hereditary, being derived from 
the mother. In one case, recorded by Lewis Smith, an infant showed dis- 
tinct symptoms a week after birth ; the mother had suffered from tertian 
ague at intervals during the two years prior to her confinement. In the 
infant the type is quotidian, rarely tertian ; there are three stages presented 
by an attack: the second or febrile is well marked, the temperature rising to 
104° to 106°; the first and third less so. The spleen soon enlarges, and 
after a week or two, if the attack continues, there is marked anemia. The 
enlargement of the spleen fails to take place in some of the cases. Dr. 
Emmett Holt, of New York, in making an analysis of the Symptoms of 184 
cases of malaria in children, has pointed out how much more insidious the 
invasion of the disease is in children than in adults, and consequently there 


' Suppuration in a parotid gland may take place in enteric or pyeemia; but this can 
hardly be mistaken for mumps. 
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is more liability to overlook it and attribute the symptoms to other causes. 
Even the periodicity of the recurrence may not be regular, which would 
still more throw the physician off his guard. In his cases with a gradual 
‘nvasion he noted anemia, frontal headache, constipated bowels, muscular 
weakness, vomiting, furred tongue, drowsiness, and epigastric pains ; these 
symptoms usually recurring in the afternoon. The spleen was enlarged, but 
there were exceptions tothis. The fever noticed by this author assumed three 
types: the first, in which the fever remained high for twenty-four to seventy- 
two hours, when a marked remission took place, the temperature then assum- 
ing a remittent type ; secondly, the fever is at first slight and only present 
at one period of the twenty-four hours, but gradually increases in intensity 
and assumes a remittent type; thirdly, assuming a distinctly remittent 
or intermittent type from the outset. Cerebral symptoms are common ; 
there are frontal headache, drowsiness, and apathy, occasionally convul- 
sions ; pains in various parts of the body ; various spasmodic disorders, 
as torticollis and motor paralysis,.are less common, but sometimes take the 
form of paraplegia. Dr. Holt has also pointed out that the malarial poison 
may complicate and modify other diseases ; of these bronchitis and pul- 
monary congestion are common, the latter closely resembling pneumonia in 
the onset, but subsiding in a few hours, to come on again in the course of 
twenty-four hours. Spasmodic asthma of malarial origin may occur. Various 
gastro-intestinal disorders, as vomiting and diarrhcea, occur periodically at a 
certain time daily. The diagnosis in these cases depends upon : (1) Perio- 
dicity of the symptoms; (2) the co-existence of splenic enlargement ; 
(3) failure of the usual remedies to relieve ; (4) their prompt disappearance 
under the use of antiperiodics. 

Treatment-—The treatment consists, as in adults, in the administration of 
antiperiodics, such as quinine, cinchonine, and arsenic. 


CHAPTER. XVI 


DISEASES OF THE RESPIRATORY APPARATUS 


The Thorax in Infancy and Childhood.—It is necessary when exa- 
mining the chest of an infant or child for the first time to have it completely 
bare, so that a thorough examination can be made, the infant lying in its cot 
or on its mother’s lap ; care must, of course, be taken to have the room suffi- 
ciently warm, as infants readily take cold when a large surface of the skin 
is exposed. 

On znzspection it will be noticed, firstly, that an infant’s chest is deeper 
than an adult’s, or, in other words, the antero-posterior diameter more nearly 
approaches the transverse, the ratio being 1-2 in an infant, 1-2} during child- 
hood, and 1-3 or 34 in adults ; the horizontal section is 'thus more circular in 
form during infancy than in later life. Secondly, the angle which the costal 
cartilages make with the sternum is larger in children than in adults, that is, 
the lower part of the thoracic cage is widened out more ; this may be in part 
due to or accentuated by the abdominal viscera occupying a relatively larger 
space and pressing the diaphragm upwards. ‘This is seen in an exaggerated 
form in children who have enlarged livers and constant gaseous distension 
‘of the stomach and intestines. Any acquired deformity should be carefully 
noted ; various rickety deformities may be present—one side of the chest may 
be contracted from an old pleurisy or empyema, or the left chest may be 
bulged outwards by an enlarged heart or distended pericardium. 

-- The way in which the child breathes should be carefully noticed. There 
may be a ‘crowing’ inspiration as in laryngismus, or there may be some 
obstruction both to filling and also emptying the chest. The cough may 
have a metallic or clanging ring ; the rhythm of the respiratory movements 
may be altered, as in meningitis. . 

Note must also be made of the frequency and character of the respiratory 
movements, whether deep or shallow, whether one side moves more freely 
than the other, or if there is any sinking in of the epigastrium or intercostal 
_ Spaces and ribs during inspiration. It should be borne in mind that mere 
frequency of respiration does not necessarily mean any respiratory disease, 
but may be due to rapidity of the heart’s action accompanying high fever or 
cardiac feebleness. Note also if. there is any paralysis of the diaphragm or 
intercostals. The position of the-¢ardiac impulse should be determined. 

After inspection it is usual to percuss the chest, placing one finger of the 
left hand against the chest wall and striking it with more or less force 
with the middle finger or forefinger of the right hand, taking care that the 
child lies or sits up straight, for if the body be twisted, so that one side 
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bulges out more than the other, a fallacious resonance may be produced. 
All the regions of the chest must be carefully examined in turn. Too much 
stress should not be laid on a slightly impaired resonance, especially if the 
child is crying, unless the result of auscultation corresponds, and a subse- 
quent examination confirms the result. A typical ‘cracked-pot’ sound is 
readily elicited in an infant on account of the yielding nature of the chest 
walls quite apart from the presence of cavities or any lung lesion. Careful 
note must be made of any spot where there is dulness or impaired resonance 
or hyper-resonance denoting emphysema, but bearing in mind that at times 
a ‘boxy’ note is elicited over lung in an early stage of pneumonia or acute 
congestion. It must not be forgotten in examining the chest that the 
diaphragm usually takes a higher position in children than in adults, espe- 
cially when the stomach and intestines are distended with gas. 

In auscultation the ear may be placed directly against the chest wall, or 
(what is much more convenient) a binaural stethoscope with a small chest 
piece may be used. All parts of the chest should be carefully examined, 
noting the character of the breathing, whether the air is entering every part 
of the lungs equally, or whether the air is not entering one part freely while 
other parts are being overworked. Weak breathing may be due to an early 
stage of pneumonia, effusion of fluid, collapse of lung, compression of a 
bronchus, or a pneumo-thorax. 

‘Puerile’ or harsh breathing is due to a portion of lung being over- 
worked ; it is never safe to accept it as a sign of a lesion in the lung, as at 
first a student is inclined to do, and, moreover, the breath sounds may 
appear loud and harsh to an ear accustomed only to adults. It is not 
uncommon in young children to note on one occasion that the breathing is 
weak or almost absent at one base and loud elsewhere, whereas after a fit of 
crying, or the next day, the weak breathing has completely disappeared ; in 
these cases a bronchus with its branches has been temporarily plugged with 
mucus, which has become displaced by coughing. Bronchial breathing is 
present in consolidation of the lungs from pneumonia or tubercular infiltra- 
tion, but it is also present in the majority of cases in effusion of fluid, 
though in this case it is usually weak and distant instead of being intense 
and blowing. Cavernous or amphoric breathing is not often heard, as 
cavities of any size are rare in young children. Among the adventitious 
sounds, fine crepitation is rarely heard in the early stage of pneumonia, the 
rAles being mostly of medium size ; they may be ‘consonant’ or ‘ringing’ 
in character when conveyed to the ear through solid lung, or subcrepitant 
and ill-defined when the secretion is thick and they have to pass through 
normal lung to reach the ear. Vocal resonance, or fremitus, often gives no 
definite result in girls or young children, though when the child is crying 
violently the increased resonance of the voice heard over a base or apex 
may be of diagnostic importance. It is needless to add that the physical 
examination of young children is often beset with difficulties on account of 
their restlessness or fright, and the examiner may have his patience often 
sorely tried, and perhaps may fail to obtain a satisfactory examination from 
this cause. . 

Congenital Laryngeal Stridor—Congenital Respiratory Spasm.— 
It is not uncommon to meet with infants, who from their birth have made 
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a peculiar stridulous sound during respiration, more especially during 
inspiration. In most cases this noisy respiration lasts for some months, 
perhaps getting worse for a while, and then gradually improving, so that 
before the middle of the second year is reached it has entirely disappeared. 

The infants affected in this way are usually perfectly strong, and their 
health does not appear to suffer. The stridor in some cases is continuous, 
but worse when the infant is excited and breathes irregularly, and less 
marked or absent during sleep or when it is quiet. It does not become 
cyanotic, but the chest wall is frequently sucked in during inspiration and 
the chest tends to become constricted where the diaphragm is attached. 
Inspiration is laboured and noisy, expiration is comparatively easy. In some 
cases when excited and crying the hands are clenched and the thumb turned 
in during inspiration. Dr. J. Thomson describes the stridor as follows : 
‘Inspiration begins with a croaking noise and ends in a high-pitched crow, 
which two of the mothers described as being just like a hen” He is 
inclined to regard this condition as a developed neurosis, like stammering. 
On the other hand, Sutherland and Lack, who examined six cases, came to 
the conclusion that the stridor was not produced by spasm of the glottis, 
but at the upper aperture of the larynx. 

We agree with Thomson in looking upon congenital stridor as due to 
spasm of the glottis and expiratory muscles, as the result of some congenital 
developmental failure. In one instance coming under notice an infant with a 
posterior meningocele had marked stridor and obstruction to the air entering. 
It died when 5 weeks old ; the larynx and naso-pharynx were normal. In 
another of our cases an infant with congenital diplegia had marked stridor 
during inspiration, especially when excited. Infants of 10 Or 12 months 
who have been stridulous during the early months and have gradually got 
better will ‘crow’ when excited or crying, though not at other times. Dr. 

Eustace Smith has attributed stridor in infants to post-nasal adenoids ; 
this may be true in some cases, but certainly not in all, as post-mortem 
examinations show. 

In some few cases we have noted, in addition to a certain amount of 
noisy respiration in infants, there is a tendency to choke when drinking, 
some of the fluid entering the larynx by accident. This condition, though 
alarming to the friends, does not appear to be dangerous, and gradually 
improves as the infant grows older. ‘Thus in an infant of 13 months 
there is constant choking during the second act of deglutition when fluids 
are being swallowed. Some fluid goes the wrong way, then there is choking 
and spluttering. It can swallow: ‘sops’ all right. This difficulty comes 
and goes, and is worse when the infant is excited. There js apparently 
some want of co-ordination of the muscles of deglutition. 

_ In other cases of ‘clumsy’ deglutition there is no stridor, and we have ~ 
noticed this difficulty in children as late as three years old. They will take 
sops well, but when thirsty will splutter badly in drinking ; or they will 
gargle the fluid in the mouth and only swallow it very slowly. 


Laryngismus. Spasm of the Glottis. ‘Child Crowing’ 


The term laryngismus is applied to a peculiar form of laryngo-respiratory 
spasm which occurs almost exclusively in rickety infants. In laryngismus 
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there is no lesion of the larynx, or only in a small minority of cases is there 
a laryngeal catarrh ; it is usually a pure neurosis, and it is only for the sake 
of contrasting it with other forms of laryngeal troubles that it is placed in 
this section rather than among the convulsive disorders, to which it more 
properly belongs. 

In by far the majority-of cases the symptoms of rickets and chronic 
indigestion are present, but we must not in all the cases expect to find 
marked enlargement of the epiphyses, especially in infants of a few months 
old. Sometimes cranio-tabes may be detected; usually there is some 
beading of the ribs and recession of the chest wall during inspiration. In 
the majority there is marked gaseous distension of the small intestines and 
pale pasty stools. 

The characteristic feature of the attack is a sudden ‘holding of the 
breath’ for a few seconds ; then the glottis is burst open, the air rushing in 
with a stridulous sound or in a series of short ‘chinks,’ but in many cases 
there is no abnormal sound, the attack consisting entirely of holding the 
breath. The seizure closely resembles, only in an exaggerated form, the 
‘catch of the breath’ which takes place as a preliminary to a good fit of 
crying, or, as Gay points out, of rage or bad temper. The condition seems 
to be as if the expiratory respiratory centre discharges for a few seconds an 
excessive quantity of nerve force, producing a spasm of the glottis and of 
the muscles of expiration, while the more powerful inspiratory centre, as it 
is more and more stimulated by the increasing venosity of the blood, strives 
as it were, for mastery, and at length, when it succeeds, the glottis is burst 
open, and air rushes in through the narrow chink. Ina severe attack not 
only is the glottis closed by the adductors of the cords, but the epiglottis 
may be felt by the finger to be spasmodically applied to the superior aper- 
ture of the larynx, and the respiratory muscles are in a state of spasm. - 

Semon and Horsley have shown that the expiratory respiration centre is 
situated in the monkey in the cortex, ‘just posterior to the lower end of the 
precentral sulcus at the base of the third frontal convolution.’ Stimulation 
of this region produces adduction of the vocal cords, and if the excitation be 
powerful enough, spasm of the muscles of the face, neck, and upper limbs. 
The same observers failed to discover any inspiratory cortex centre, but 
found that excitation of the accessory nucleus in the medulla oblongata 
evoked adduction of the cords. In rickets the nerve centres are in an 
unstable condition, and liable to liberate nerve force on the slightest provo- 
cation. In some cases many of the cortex centres discharge, and a general 
convulsion is produced ; in other cases it may be, at first at any rate, the 
expiratory respiration centre only, and a spasm of the glottis is produced. 

The exciting causes are probably many. The commonest is some emo- 
tional disturbance: a fit of crying or of anger may quickly pass into an 
attack ; fright or sudden start may bring one on. The act of swallowing 
seems also sometimes to give rise to an attack. Dentition, irritation of the 
mucous membrane of the pharynx and larynx, nasal adenoids, constipation, 
may perhaps act as exciting causes. Ina patient of ours the attacks were 
apparently worse during the time it was suffering from aphthous ulcers on 
the soft palate. We have also seen cases which were associated with 
laryngeal and bronchial catarrh. We are not inclined to attach much 
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importance to an enlarged thymus, swollen bronchial glands, or cranio-tabes 
as exciting causes. 

Sympioms.—In the milder cases, which are most common, the child’s 
inspiratory movements are accompanied by a slight ‘ crowing sound,’ which 
does not appear to distress it, and which passes off during sleep. Some- 
times the crowing will last for days, and pass off again for some time. In 
some few cases the stridor is present during sleep as well as during the time 
the child is awake. In the most severe cases the attacks come on at frequent 
intervals, and are distressing in the extreme ; without warning, the infant is 
seen to screw up its face as if for a crying fit, it holds its breath, no air enters, 
and the respiratory muscles are rigid and motionless, the veins on the face 
and scalp become distended with venous blood, the face and lips become 
blue, or of a dusky tint ; then after ten or more seconds the obstruction to 
the air entering the lungs is overcome, and air rushes into the now open 
glottis. In some cases we have noted that while at first the respiratory 
muscles are quite motionless, in others, after the obstruction has lasted some 
seconds, the diaphragm begins to work spasmodically, and will often succeed 
in forcing the glottis, so that for a few seconds air is admitted at short in- 
tervals into the chest ; then for a time the attack is over, but may be shortly 
followed by another. 

These seizures, especially the more severe ones, are accompanied by 
clonic spasms of the limbs ; sometimes we have seen in these attacks the 
infant throw his hands up like a drowning man, and then, after the laryngeal 
spasm is over, the nerve discharge passes into the limbs, and the hands 
become set, as in tetany, with the thumbs turned in, and the feet in a position 
of equino-varus. 

These attacks may come on at all times of the day or night, and on very 
slight provocation. We have already referred to the most common exciting 
Causes ; the most important, perhaps, is some emotional disturbance. One 
of these seizures, as we have already pointed out, is very much like what 
takes place in the early stage of a fit of crying ; the facial muscles are con- 
tracted, the mouth is open, the breath is held, the air enters the chest spas- 
modically by the contraction of the diaphragm. Herbert Spencer remarks 
that an ‘overflow of nerve force, undirected by any motive, will manifestly 
take the most habitual routes ; and if these do not suffice, will next overflow 
into the less habitual ones.’ We can easily understand on this principle that 
a discharge of nerve force from unstable nervous centres may take the routes 
which in infants produces a good cry, and may overflow into the muscles of 
the extremities, producing a spasmodic condition, i.e. ‘tetany.’ 

One point we must not forget to emphasise, and that is, that many of the 
most severe seizures are not accompanied, or rather followed, by a definite 
crowing sound. It is really the less severe ones in which the crowing in- 
spiration is best marked; the danger necessarily depends more upon the 
length of time during which the breath is forcibly held, than upon the manner 
in which the air again enters. In many of the worst cases it is admitted 
spasmodically in sobs, and not in a long-drawn crow. 

Children who suffer from laryngismus are not only rickety, but are nearly 
always dyspeptic, There is often a difficulty in digesting cow’s milk, the 
stools contain much undigested curd, and there’is chronic distension of the 
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bowels. They are not infrequently well nourished, as far as fat goes, but 
their muscles are poorly developed. It is unnecessary to say that it is arti- 
ficially fed infants who are the chief sufferers from laryngismus, It seems 
very likely the unstable condition of the nerve centres is due to toxin 


poisoning, the toxin being absorbed from the intestinal contents. The 
following case illustrates some of the points we have referred to : 
Laryngismus ; Recovery.—S. H., aged 10 months; admitted February 28. Mother 


states he has never been strong, has had a ‘croupy cough’ since 14 days old. For the 
last few weeks has had many choking fits, sometimes as many as twenty in one day. 
Weight, 9 lb. 14 oz. He is small for his age and cannot sit up; he has no teeth, fon- 
tanelles widely open and tense ; no cranio-tabes ; some recession of the chest walls during 
inspiration; no marked beading of the ribs. When disturbed he makes a crowing sound 
with inspiration. During this time there is marked indrawing of the chest wall, lasting 
for a few moments. At other times the breath is held tightly for a few seconds till he 
becomes blue in the face. He was ordered milk, half a pint, and whey, one pint and a 
half daily, and some rhubarb and soda. March 2.—Has had many attacks of ‘crowing,’ 
and between the attacks there seems to be more or less constant spasm. March 4.— 
Ordered tr. belladonnze miv. pot. bromidi gr. ijss, om. 4tis hor. He had six attacks 
yesterday ; no general convulsions. From this date he began to improve, the attacks 
becoming less. He went home on March 21 (weight, 10 lb. 1 oz.), having had no attacks 
for ten days or more. 


- Spasm of the glottis is sometimes the cause of death in cases where the 
obstruction is not complete, as in the following case. A boy of 1 year old 
had difficulty in breathing from birth, was seized with a bad attack, and was 
admitted to hospital ; there was undoubted obstruction to inspiration and 
much recession of the chest walls, necessitating tracheotomy, which was 
followed by much relief. Death followed five hours later without apparent 
cause. At the Jost-mortem there were no signs of rickets ; there was slight 
congestion of the larynx and the thymus gland ; all the other organs were 
healthy. Sudden death from spasm of the glottis occasionally occurs in 


cases of tuberculosis with enlarged and caseous mediastinal glands. 
Diagnosts.—The-following table gives the chief points : 


Laryngismus: Spasm of the 
Glottis 


Occurs in rickety children > 


under 18 months of age. 


No fever, and no coryza or 
laryngeal catarrh. 


Occurs at any period of the 
24 hours, and often many 
times. 

No cough, inspirations are 
stridulous. 


Contractions of the limbs, 
or general convulsions, 

- not uncommon. 

The attack lasts a few 
seconds, and frequently 
recurs, 

Occasionally fatal. 


Spasmodic Laryngitis 
(False Croup) 
Rarely occurs under 2 years 
of age, commonest 2-7 
years. 

Slight fever, mostly coryza 
and laryngeal catarrh. 


The attack occurs at night, 
Metallic cough, stridulous 
respiration, variable dys- 


pncea, 
Convulsions rare. 


Attack passes off in the 
course of an hour or two. 


Rarely fatal. 


Membranous Croup 


Occurs at all ages during 
childhood. 


Variable. amount of fever, 
and perhaps some diph- 
theria of the fauces. 

Mostly worse at night. 


Metallic cough, stridulous 
respiration, progressive 
dyspnoea, 

Convulsions rare. 


Becomes steadily worse, 
though variations occur 
in its progress, 

Very often fatal. 


Laryngismus 349 


Prognosts.—The great majority of infants who suffer from ‘child crowing’ 
recover ; the prognosis, however, must always be a guarded one, and as long 
as there is any tendency to spasm of the glottis the child cannot be regarded 
as out of danger. A ‘crowing’ child may at any time have general convul- 
sions and die in a few moments. Improvement in the child’s general con- 
dition, and especially of its digestive powers, quickly leads to an improvement 
in the ‘crowing’; this we have noticed in several cases which rapidly im- 
proved under the careful feeding and attention in the hospital, but which 
quickly relapsed again when they were discharged. An attack of bronchitis 
or broncho-pneumonia is very likely to prove fatal in a child subject to 
laryngismus. 

Treatment.—During the spasmodic stage, when the breath is being held, 
every effort must be directed towards exciting reflexly the inspiratory respira- 
tion centre. A sponge well wetted with cold water may be dashed into the 
face ; patting on the back, or a vigorous shake, will sometimes be successful. 
It is useful to have a hand fan within reach, and use it vigorously during an 
attack to fan the face. 

We have found that hooking back the epiglottis with the forefinger has 
been followed by an inspiration. In one of our own cases a child who was 
subject to these attacks had a severe seizure while under chloroform for the 
removal of post-nasal adenoids, and his life was only saved by the rapid 
performance of tracheotomy. In such cases a catheter passed into the 
larynx would suffice to insure the entry of a small quantity of air. ~ 

The first indication for treatment is to give a dose of calomel gr. 4-9r, i. 
to act on the bowels and clear away all decomposing milk foods. The most 
useful medicines for temporary use to keep the attacks in check are chloral, 
bromide, and minute doses of morphia. We should only give these drugs 
in the severe forms of spasms in order to soothe or render less irritable the 
unstable state of the nervous system. Five grains of bromide with two and 
a half of chloral may be given to an infant of nine months, and repeated 
every six hours. A drop of lig. morphiz may be given every six hours, its 
effect being carefully watched. 

The most important part of the treatment is with regard to the diet and 
surroundings of the child. It is of the greatest importance that it should 
get fresh air. A steam tent or hot close room is the worst possible place 
for an infant suffering from laryngismus. A change away to the seaside often 
works wonders, by improving the infant’s digestive powers and general health. 
A food or foods must be found and given in quantities which the child can 
digest. It will probably be found that the child is taking more milk than it 
can digest, and is passing large pasty stools. The amount of milk must be 
diminished. Peptonised foods, cream mixtures, thin oatmeal gruel, beef 
juice, beef tea with vegetables, all have their value in these cases, if given 
in suitable quantities according to the child’s digestive powers. Medicines 
which assist the digestion and regulate the bowels are often necessary ; 
extract of malt, rhubarb and soda, acids and pepsine, and, above all, cod-liver 
oil, when it can be taken and digested. Constipation must be removed. If 
a child has laryngismus and post-nasal adenoids, is it safe to operate? We 
have several times operated with great advantage ; but it is necessary to 
be on the look-out for spasm of the glottis. Intubation may be performed or 
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a catheter passed into the trachea, if necessary, and artificial respiration 
performed. | 


Spasmodic Laryngitis. Catarrhal Spasm. False Croup. 


This affection differs from the last described in that it consists in a sudden 
but not complete stenosis of the glottis associated with a laryngeal or pharyn- 
geal catarrh. A child, usually above 2 or 3 years of age, goes to bed appa- 
rently well, or there may be a slight hoarseness or cold in the head ; after a 
few hours’ sleep he is suddenly awakened with alarming symptoms of laryn- 
geal obstruction. There is a loud metallic cough, stridulous respiration, 
more especially with inspiration, the dyspnoea and distress are very great, 
there is recession of the chest walls, and all the accessory muscles are called 
into requisition. The orthopncea and distress are so great that death seems 
imminent. In the course of a few minutes, probably before the arrival of 
medical assistancé, which is hastily summoned, the laryngeal obstruction has 
ceased, and the child, tired out by its unwonted exertions, falls into a quiet 
sleep. The symptoms of a catarrh or tracheitis persist for some days, 
perhaps with some clanging cough and more or less pronounced attacks of 
dyspnoea at night. Children who thus suffer are extremely liable to a re- 
currence whenever they take cold, and it is not uncommon for mothers to 
say that their child is very subject to ‘croup.’ Though these attacks are 
alarming, they are rarely fatal, thus contrasting with laryngismus ; but it 
must be remembered that the latter is frequently associated with general 
convulsions, and, moreover, occurs at an age when spasm of the glottis is 
necessarily dangerous, if severe, on account of the weakness of the respira- 
tory muscles and want of rigidity in the chest walls. Children who have 
chronically enlarged tonsils or nasal adenoids are exceedingly apt to suffer 
from spasmodic laryngitis. 

These attacks of spasmodic croup differ very much in severity ; in some 
cases they are very mild, but on account of their occurring at night, and the 
dread in which all forms of croup are held, they are exceedingly apt to 
alarm the friends. Several children in the same family may suffer, and 
there is often a history of these attacks to be obtained in other members of 
the family. 

Treatment.—Great care should be exercised to protect children subject 
to such attacks from cold. A damp house or a damp situation should be 
avoided, and exposure to the cold east winds of spring should be carefully 
guarded against. Great benefit is usually derived from residence at the 
seaside. Cold sponging with tepid salt and water every morning on getting 
up will greatly assist in keeping the child free from attacks. Warm woollen 
clothing should be worn next to the skin, and care taken that the legs and 
neck are well protected. Enlarged tonsils or adenoids must be removed. 
During the attack most relief is given by applying hot sponges to the throat 
and by administering an emetic of ipecacuanha powder (3 to Io grains) or a 
teaspoonful or two of ipecacuanha wine. As the child gets older he becomes 
less and less liable to these attacks, which cease altogether before puberty is 
reached, 


Compression of Trachea—S§ pasm of Glottrs cu | 


Compression of Trachea, Spasm of Giottis 


An abscess or tumour in the posterior mediastinum may compress the 
trachea within the chest and give rise to obstruction to the entrance of air 
into the lungs and also spasm of the glottis. The symptoms of such an 
event are a ‘metallic’ or ‘croupy’ cough, noisy stridulous breathing, 
orthopneea and attacks of difficulty in breathing, especially at night. Later, 
probably, there will be noted marked obstruction to the entrance and exit. of 
air to and from the chest. There may, in addition, be choking attacks, or 
difficulty of swallowing from pressure on the cesophagus, and dilated jugular 
veins from obstruction to the venous circulation. The compressing abscess 
may arise from caries of the bodies of the upper three or four dorsal 
vertebrae, from the mediastinal glands or thymus. Lympho-sarcoma of the 
mediastinal glands may give somewhat similar symptoms. The following 
cases illustrate mediastinal abscesses. (See also Spinal Caries.) 


Tuberculous Abscess of the T, hymus, Pressure on the Trachea ce racheotomy,—- 
Margaret S., aged 20 months ; admitted November 24,1892. Mother states she has been 
weakly from birth and subject to bronchitis. Five days ago she began to cough and 
breathe with difficulty. Sweats a good deal, and cannot lie down ; her lips are blue at 
times. On admission the child was cyanosed and there was much orthopncea ; she was 
given three teaspoonfuls of vin. ipecac. in divided doses, but she was not sick, A few 
hours after tracheotomy was performed by Mr. Westmacott, but it failed to relieve the 
breathing, and she died two hours after, Post-mortem.—On removing the sternum an 
enlarged thymus was noted, extending from the upper border of the sternum to the bifur- 
cation of the trachea, and lying in contact with the trachea, and evidently compressing it. 
Some caseous lymphatic glands were adherent to the mass. On section it was found to 
contain a large abscess cavity filled with thick pus. ‘There were some miliary tubercles 
and broncho-pneumonia in both lungs, 

Caries of Cervical Spine; Abscess compressing Esophagus and Trachea.—Richard Ex, 
aged 3 years; admitted February 10, 1894. Mother states for the last fortnight he has had 
_a barking cough and wheezing ; he gets feverish and restless at night. On examination it 
was noted he had a harsh metallic cough and husky voice; prolonged expiration and 
rhonchus all over the chest. March 19.—For the last week the breathing has been much 
worse, noisy, and markedly stridulous; the cough metallic, and some recession of the 
chest. April 11.—Breathes with a croupy sound; has attacks of difficult breathing at 
night ; gets blue and distressed. Air enters the chest with a long-drawn sibilant sound, 
is held, and then slowly goes out. Resonance is boxy over the sternum. Face puffy ; no 
enlarged veins. May 14.—Lips and fingers somewhat cyanosed. Sits up if awake, but 
when asleep lies down, though always raised more or less on pillows. Swallows solids 
and liquids fairly well. July ro. —Temperature been irregular since last note; varies one 
to too®. Breathing has improved of late; there is a tendency to choke when he feeds, 
September r1.—All laryngeal symptoms have disappeared. Chokes when he feeds: no 
post-pharyngeal abscess ; no pain in the neck, but he cannot hold his head up, and the 
last two cervical vertebrze are very prominent; he cries with pain if his head is rotated. 
Temperature 98° to 101°, October 13.—Much worse ; for some time past has been wast- 
ing ; hectic temperature; had a bad attack of dyspnoea early this morning ; much vomit- 
ing, pus running from nose and mouth. Death October 23. Post-mortem.—Mediastinal 
glands enlarged, but not caseous; a small cicatrix at the apex of left lung; bronchitis, 
but not tubercle. In upper part of the posterior mediastinum, and behind the cesophagus, 
is an abscess cavity holding about 3ij; it has compressed the cesophagus and opened into 
it. The trachea has been flattened for a couple of inches opposite the abscess. Posterior 
wall of abscess cavity formed by spinal meninges in position of seventh cervical and upper 
three dorsal, the bodies having completely disappeared. 


* 
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Catarrhal Laryngitis 


Children of all ages are liable to suffer from a catarrh of the larynx and 
trachea, though it is perhaps most common and is certainly most dangerous 
during the first two or three years of life. These attacks differ somewhat 
from those of spasmodic croup just described, inasmuch as there may be no | 
violent exacerbation at night, yet in many cases all the symptoms are apt to 
be worse towards evening. In both cases there is laryngeal catarrh and 
laryngeal spasm, and they differ only in degree; in the spasmodic variety 
there is usually little catarrh, but severe attacks of spasm of the glottis ; in 
the catarrhal variety the catarrh is much more severe, and perhaps the 
spasm is not well marked, but all these cases are apt to become much worse 
at night, apparently from the presence of more or less spasm. They are 
mostly the result of cold, exposure to cold winds or a chill, and they may be 
associated with measles, either belonging to the premonitory symptoms or 
following the disappearance of the rash. The-attacks are preceded for the 
most part by coryza, feverishness and cough, the first suspicious symptom 
being the changed character of the cough, which is at first hard or hoarse, 
and then assumes the characteristic ‘croupy’ or ‘brassy’ character, which 
announces that there is some stenosis of the larynx. An examination of the 
fauces will probably show enlarged and congested tonsils with excessive 
secretion, and if the epiglottis can be seen, the mucous membrane will be 
found to be of a pinker colour than usual ; but it is rarely possible to get a 
view of the larynx by means of the laryngoscope. As the symptoms become 
more marked, the air is heard to enter the larynx with a hissing sound, there 
is dyspnoea, the alze nasi work, the chest walls fall in during inspiration, and 
there is often much distress. In some cases the child has to be propped up 
in bed, and pays no heed to its toys, its whole attention being taken up in its 
efforts to breathe. The fever is variable, rarely high, usually 100° to 101° ; 
the pulse is quick and hard. In most cases the symptoms are milder than 
those just described, there being only a croupy cough and some acceleration 
of breathing. In the later stages the secretion becomes freer and muco- 
purulent. On the other hand, the case may become so urgent that intuba- 
tion or tracheotomy is required to stave off impending death, though usually 
the effects of treatment render this unnecessary. Cases of simple catarrhal 
laryngitis in children rarely present the picture of stenosis of the larynx 
which is seen in the membranous variety ; there is probably the ‘croupy’ 
cough and frequent breathing, but between whiles, especially after a fit of 
coughing, the child is comparatively comfortable, and falls into an easy sleep. 
The prognosis depends upon the diagnosis ; if the case is one of catarrhal 
laryngitis and the child is over 2 or 3 years of age, there is strong probability 
that it will recover. The younger the child, the greater is the danger. 

Treatment.—The first appearance of ‘croupy’ symptoms should never be 
neglected ; the hard metallic cough, when once heard, should be the signal 
for placing the child in a warm room, where the temperature is maintained 
at 60° or 65° both day and night, giving at the same time fluid food or sops, 
demulcent drinks, and medicines which promote diaphoresis. If the sym- 
ptoms become more pronounced, the child must be confined to its cot, and 
a tent rigged over it by means of sheets stretched over cords or a clothes- 
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horse, so as to protect the patient from draughts, and a moist atmosphere 
must be secured by the aid of the steam kettle. Some carbolic acid or tr. 
benzoin co. may be placed in the kettle. The temperature inside the tent 
should be maintained at about 70°, and steam from a kettle allowed to play 
freely into it, so as to render the air thoroughly warm and moist. The usual 
tendency of the friends of the patient is to overdo the steam and maintain 
too high a temperature, so that it is not uncommon to find the patient 
almost parboiled. 

During the early stages of laryngitis, when there is much swelling of the 
mucous membrane of the larynx, with little secretion, the steam gives more 
or less, at least temporary, relief. This is most marked in the cases of hospital 
patients who have been much exposed before being admitted ; in these cases 
the amount of relief given by the steam tent is often an important element in 
the diagnosis of catarrhal versus membranous croup. A steam kettle should 
be heated by means of a spirit lamp rather than by gas or by placing it on 
the fire, as in the latter case the patient’s cot has to be placed close to the 
fire. The products of the combustion of gas are objectionable, especially in 
a small room. Local applications applied over the larynx in the form of 
hot sponges or spongio-piline wrung out of hot water are often of much 
service. The sponges should be taken out of the hot water and squeezed 
by wringing in a piece of flannel and used continuously ; but if this exhausts 
the child too much, a piece of spongio-piline may be secured 2 stfu by tapes 
and renewed every half-hour. An emetic in this stage is often of much 
value in relieving the breathing and producing free expectoration, ipe- 
cacuanha powder answering very well. Five grains may be given in syrup of 
orange-peel every ten minutes till vomiting is produced. Sulphate of copper 
in gr. + to gr. $ doses, repeated in a few minutes, will generally produce 
vomiting. It is useless to repeat emetics if they fail to give relief. It need 
hardly be said that it is wrong to give emetics in the later stages, when the 
breathing has become laboured and the lips blue or pallid ; to give emetics 
under these circumstances is to risk failure and to waste invaluable time. Of 
medicines, antimony unquestionably holds the first place, and in sthenic cases 
should be given with a free hand, though as an emetic it is too slow and 
nauseating. Either the wine or tartar emetic may be given, in combination 
with citrate of potash or acetate of ammonia. (F. 46.) Tartar emetic may 
be given in powder or in ‘tabloids,’ gr. 34 to gr. 4; every two or three hours, 
according to age. Both ipecacuanha and aconite in small and repeated 
doses are useful. : 

_The only food admissible is milk diluted with barley water or soda water, 
preferably given warm to assist in producing perspiration. In most cases of 
catarrhal laryngitis relief of the most urgent symptoms follows this line of 
treatment, though probably for several days many of the symptoms will 
remain, with exacerbations at night ; in such cases the antimony may be 
given in nauseating doses. 

The question as to whether intubation or tracheotomy should be per- 
formed is always a difficult one, inasmuch as in many cases the most urgent 
Symptoms will disappear under the influence of treatment, and the Operation, 
even in the most skilful hands, adds another element of danger to the case. 
It is impossible to lay down any rule for the performance of the operation, 

AL A 


354 Diseases of the Respiratory Apparatus 


or to select any one symptom which is to be taken as the signal. Dyspnoea 
and recession of the chest wall do not necessarily indicate any immediate 
danger,and most of us will have seen cases in which there has been indrawing 
of the epigastrium and ribs recover without operation. If, however, the case 
passes into a later stage in which the voice almost disappears, the respiration 
becomes laboured, all the respiratory muscles joining in the attempt to draw 
in air and expel it from the chest, while the distress and restlessness are on the 
increase, it is then quite certain that the time has come for affording relief. 
If there is marked pallor of the face, coma, delirium, or other symptom of 
toxcemia, there is not a moment to lose. 

The difficulty is in large measure due to the uncertainty of our diagnosis. 
If we are sure that we are dealing with a case of catarrh pure and simple, 
even though the symptoms of obstruction are threatening, we can afford to 
wait, and give our treatment a fair trial before proceeding to operate, know- 
ing that much of the obstruction is due to spasm, which may at any time 
suddenly subside. Death from asphyxia must be very rare in a case of 
catarrhal laryngitis over two or three years of age. But it is comparatively 
seldom that we can make a certain diagnosis—at first, at any rate—between 
catarrhal and diphtheritic laryngitis, as it may be only after tracheotomy 
has been performed, and sometimes even a day or two later, that membrane 
is coughed up. It is often not easy to decide as to the time for operative 
interference, but in a case where there was a history of the child having 
suffered before from ‘croup, and where the breathing tended to get worse 
at night and afterwards improved, for a while at least, we should delay 
operative interference as long as possible, in the hope that improvement 
might take place. On the other hand, in a case that steadily got worse with- 
out any intermissions, we should certainly advise operative interference in 
good time, as there would be little chance of a successful issue to the case 
unless the obstruction were relieved. Inject antitoxin in every case in which 
the diagnosis is in doubt. 


Diphtheria of the Air Passages 


Is membranous laryngitis always diphtheritic ? Can there be diphtheria 
of the larynx without membrane being present? In the great majority of 
cases there can be no doubt that if membrane be present on the tonsils, epi- 
glottis, or larynx, the case is one of diphtheria ; but it cannot be said with cer- 
tainty, if there 1s no membrane there is no diphtheria. In the present state of 
our knowledge it is not wise to take up a dogmatic position, except in so far as 
to view every case of laryngitis, whether we find membrane or not, with the 
greatest suspicion, as such cases may turn out in the end to be diphtheria, 
and we may regret when too late that we did not at first inject anti- 
toxic serum. Every case of membranous laryngitis should be treated as 
diphtheria. 

Symptoms.—The initial symptoms of membranous croup, whether diph- 
theritic or not, are practically identical, inasmuch as they are those of stenosis 
of the larynx. When the larynx is the primary seat of attack the symptoms 
are those of catarrh, with restlessness, feverishness, and brassy cough. In 
the course of a day or two, sometimes sooner, there is more or less loss of 
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voice and the cough has a peculiar ringing or metallic character, which is 
- very characteristic. 

It now becomes evident that there is some obstruction in the larynx, as 
the air enters the trachea with a hissing or stridulous sound, and the child 
is constantly endeavouring to cough something up and clutches at its neck as 
if to remove some obstruction. The tonsils are usually swollen, the fauces 
reddened, and perhaps the seat of false membrane. There is marked rest- 
lessness ; the child wants to be nursed, then put back again into its cot, 
perhaps getsa few minutes’ sleep, waking up witha hoarse cough and difficulty 
of breathing. The voice now is nearly lost, the child speaking in a whisper 
and making itself understood with difficulty. There is marked dyspneea, 
which tends to increase as the disease progresses ; the alee nasi dilate, the 
extra inspiratory muscles are called into action, and the epigastrium and in- 
ferior lateral region of the chest, the intercostal spaces, and supra-sternal fossa 
are drawn in during inspiration. The expiratory efforts are laboured, so that 
the abdominal muscles act with some force, and the air escapes through the 
larynx with a noisy sound. So laboured and noisy is the breathing that it 
can be heard some distance off. While the child goes from bad to worse, 
there are usually more or less marked exacerbations ; the child is easier 

after a fit of coughing, during which mucus or perhaps some membrane is 
actually dislodged. All the symptoms are apt to be worse at night. 

If no relief is obtained the symptoms of toxemia begin to present them- 
selves. There is a marked pallor or lividity about the lips and face ; per- 
spirations break out on the forehead ; the restlessness is often intense ; the 
child is perhaps drowsy and delirious, perhaps attempting to get out of bed ; 
presently complete insensibility comes on, the pupils dilate, the attempts at 
respiration become more and more feeble, and death quickly ensues. The 
temperature is usually raised a degree or two in the earlier stages, but may 
be subnormal as the blood becomes more venous. An examination of the 
chest does not always yield positive results as to the state of the lungs. The 
whistling or stridulous sound produced in the larynx is heard all over the 
chest, masking the vesicular breath sounds, and making it difficult to 
diagnose the condition of the lung. The supraclavicular regions in front are 
usually unduly resonant from the presence of emphysema, while at the bases 
posteriorly the resonance is mostly impaired on account of the lung being 
collapsed, or air entering it very imperfectly. The diagnosis of pneumonia 
is difficult in the absence of impaired resonance, as the typical signs may be 
wanting on account of the small supply of air entering the chest : moreover, 
the pneumonic consolidation may be masked by emphysema. It is difficult 
to diagnose the presence of membrane in the trachea and bronchi; but if 
after tracheotomy has been performed the breathing is still laboured, with 
indrawing of the chest walls, there will be strong reason to suspect that the 
bronchi are obstructed by membrane. 

When the larynx is affected secondarily the symptoms are frequently 
much less marked, more especially if the membrane only spreads to the 
larynx after it has existed for some days in the pharynx or nasal mucous 
membrane. In this case the weakness and depression which exist before 
the laryngeal complication supervenes mask the symptoms of laryngeal 
stenosis. There is usually much less dyspnoea and distress than when 2 
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healthy child is suddenly attacked. When the primary seat of the membrane 
is in the bronchi and it ascends to the larynx, the symptoms closely 
resemble purulent bronchitis, as in the following case : 


Ascending Diphtheritic Croup.—Thomas Mac., 7 years. Boy was quite well till 
February 8. He complained of his throat, and became hoarse ; he had also a cough. 
On February 8 he came to the Manchester Throat Hospital, where examination showed 
the cords and larynx were healthy. February 11.—Seen by Mr. Westmacott at the 
Children’s Dispensary ; hoarseness and signs of bronchitis were noted, and he was sent to 
hospital. On admission he is a well-nourished boy, some dyspnoea, but a good colour. 
There is recession of the lower part of the chest. Pulse, 100; respiration, 28 ; tempera- 
ture, 998 ; chest resonant. Rhonchi heard all over chest. No enlarged glands to be 
felt; some diffused redness of fauces ; no membrane. Steam tent; sick twice after pulv. 
ipecac. gr. xv. February 12.—There is more marked recession than yesterday ; spits some 
purulent sputa ; rales heard in chest. At noon, intubation by Mr. Lea, coughed up much 
stringy mucus. ‘Temperature g8°-ror°; nomembrane. February 1 3.—Respiration easy ; 
tube remains. Temperature 101°. February 15.—Tube removed ; breathes easily, but 
coughs up a good deal of greenish pus. Urine contains atrace of albumen. February 16. 
—Respiration easy ; no recession ; urine a large amount ofalbumen. Intubation at 10.45 ; 
coughed tube up in a few minutes. Intubation again at 1 P.M. ; much muco-pus coughed 
up. February 17.—Child much worse ; great pallor. Respiration 32. Urine scanty ; 
large amount of albumen ; weak pulse, low tension. February 18.—Tracheotomy this 
morning, dyspnoea increasing ; no membrane seen. Child died of asthenia early morning. 
Post-mortem.—Thin membrane extending down the trachea and bronchi to the smallest 
bronchi in the lungs ; much mucus present. Some membrane on the epiglottis and larynx ; 
none on the fauces or nares. 


Albuminuria exists in a large number of cases in the early stages, in 
nearly all in the latter stages ; the urine may be highly albuminous and 
scanty. Occasionally there may be suppression of urine and uremic 
symptoms. 

Diagnosis.—The diagnosis of stenosis of the larynx is not difficult, nor is 
it likely to be confounded with bronchitis or broncho-pneumonia where the 
obstruction resides in the bronchial tubes, or where there is extensive con- 
solidation of the lung. In laryngeal stenosis the air rushes through the 
larynx, giving rise to a crowing or stridulous sound, especially during inspira- 
tion, but there is obstruction to the expiration also ; the respiratory move- 
ments are laboured, as if to overcome the obstruction, and with this there is 
marked recession or sucking in of the chest walls during inspiration. There 
is loss or great impairment of voice. In pneumonia or bronchial obstruction 
the dyspncea may be great and the respirations frequent, with much indraw- 
ing of the chest wall, but there is no stridor or loss of voice. The diagnosis 
of obstruction of the bronchial tubes, in addition to stenosis of the larynx, 
as in those cases where the membrane has spread downwards or where 
there is an accumulation of mucus below the larynx, is difficult and un- 
certain; but in all such cases the dyspnoea will be great, and tracheotomy 
urgently required, and the presence of obstructed bronchi would not contra- 
indicate operation, as an opening in the trachea would favour the coughing 
up of the obstructing material. 

The diagnosis between diphtheria and non-diphtheritic croup is often a 
matter of difficulty by clinical observations alone, and until the case has re- 
mained under observation for some hours or days often impossible. Even 
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after tracheotomy has been performed, the nature of the case may still be 
doubtful, inasmuch as thick fibrinous mucus may be coughed up with no 
distinct membrane, and recovery may take place without the diagnosis having 
been determined. The question of diphtheria or not diphtheria is one of the 
greatest importance, but unfortunately there is not much that can be said 
with certainty. It is easy to say that in diphtheritic croup there is asthenia, 
while in catarrhal laryngitis the attack is sthenic in nature. But, as a 
matter of fact, it occurs in practice that if the primary seat of the diphtheria 
is the larynx, the first and only symptoms are those of stenosis of the larynx, 
and the pallor and depression and asthenia which result are due to the tox. 
emia produced by want of oxygen, rather than by the working of the diph- 
theritic poison. It is for this reason that the symptoms of membranous 
formations are practically the same whether produced by diphtheria or not. 
If, however, the larynx is affected after the existence for some days of diph- 
theria of the fauces, the symptoms are necessarily modified. The diagnosis 
of diphtheria when primarily situated in the larynx has often to be made 
less from the symptoms of the patient than from his surroundings. 

If diphtheria is epidemic at the time, or if the fauces are covered with 
membrane, or there is albumen present in the urine, the case is almost cer- 
tainly diphtheritic. The discovery of Loeffler’s D-bacillus in the secretions 
would place the diagnosis beyond doubt, and in every case with suspicious 
laryngeal symptoms a swab should be taken and submitted to a competent 
bacteriologist. This, however, in any case takes time, and it is not always 
possible, especially in country districts, to obtain the services of a skilled 
bacteriologist. 

Stenosis of the larynx may be caused in other ways than by the exudation 
of membrane ; the larynx may be compressed by an abscess situated pos- 
teriorly between the larynx and cesophagus, or even laterally ; in this case 
there will be difficulty of swallowing as well as dyspneea. The trachea may 
be compressed below the larynx by an enlarged thyroid or new growth, but 
the history of the case as well as the local enlargement would distinguish 
between the two. In infants and young children spasm of the glottis will in 
rare cases simulate membranous laryngitis, as in the case given (p. 348). 

Pathological Anatomy.—The post-mortem appearances found in those 
who have died of membranous or diphtheritic croup differ according to the 
immediate cause of death. In the majority of cases this is due to the forma- 
tion of membrane below the tracheotomy wound and to the lungs becoming 
choked or collapsed. In such cases membrane may be found beginning at 
the -epiglottis and extending downwards to the smallest bronchi. As a rule 
the membrane is tough and firmly adherent to the epiglottis and larynx, 
being separated with difficulty, while lower down the membrane is far less 
tough, and is much more easily detached ; the bronchi usually contain semi- 
purulent fluid, and the bases of the lungs are usually pneumonic or collapsed, 
while the apices are emphysematous. In some cases death results from 
asthenia or from septic poisonings, the result of diphtheritic infection ; in 
such cases the trachea and bronchi may be free from secretion. It is ex- 
ceedingly rare to find at the ost-mortem that the membrane is confined to 
the larynx in those cases where tracheotomy has been performed. Broncho- 
pneumonia is frequently present. : 


358 Diseases of the Respiratory Apparatus 


Treatment.—Every case of laryngitis occurring in a child should be at 
once isolated, as what may appear in the early stages.to be a mild case of 
catarrhal laryngitis may in the end prove to be diphtheritic. There are mild 
attacks of diphtheria of the larynx, just as there are mild cases of diphtheria 
of the tonsils and fauces. In the early stages the secretion coughed up 
may be muco-purulent only, and later, either before or after tracheotomy or 
intubation has been performed, the secretion may be membranous. 

In every case of laryngitis where there is even a suspicion of diphtheria 
2,000 to 3,000 units of antitoxic serum should be injected without delay. It 
may be impossible to make a diagnosis of diphtheria in those cases in which 
the larynx is first attacked, but inasmuch as diphtheria of the larynx is an 
exceedingly fatal disease, and as the success of the serum treatment depends 
upon it being begun within 24 to 48 hours of the commencement of the 
illness, it is better to err on the safe side and treat a suspicious case as diph- 
theria from the very first. If in a case, seen for the first time, there is a 

‘whitish or yellowish exudation either in points or patches on the tonsils or 
fauces, we should not hesitate to use antitoxin. Our experience agrees with 
that of others, that in some cases, at least, improvement in the symptoms 
takes place within 12 to 24 hours, and in cases in which tracheotomy is 
necessary the mortality is less now than formerly it was without antitoxin. 
The antitoxin apparently has the effect of loosening the membrane and pre- 
venting extension. Goodall comes to the conclusion, from the consideration 
of the statistics of various institutions, that out of every 100 cases of trache- 
otomy for diphtheria in the pre-antitoxin days not more than 29 were saved, 
now at least 53 recover ; and in those cases not operated on in the old days 
not more than 48 recovered, now at least 75 cases end in recovery. 

Much that has been said under the head of treatment in catarrhal laryn- 
gitis will apply to the treatment of diphtheritic laryngitis. A steam tent 
should be provided with a free supply of air, and warmth and heat should be 
applied externally to the larynx, though any blistering or abrasion of the 
- skin must be carefully avoided. If the case is certainly one of diphtheria 
we doubt the value of either emetics or expectorants. If there is membrane 
in the larynx there is small chance of its being loosened or detached by 
these means. The medicinal treatment appropriate for diphtheria should 
be given (see z#/ra). The only food should consist of fluids. 

Tracheotomy.—The operation of opening the trachea in cases of mem- 
branous laryngitis must be looked upon as a means of relieving the mecha- 
nical obstruction to respiration ; it can in no way influence the constitutional 
effects of the disease, though it may prevent the addition of gradual asphyxia 
to the other depressing influences of the poison. Further, we may, by the 
operation, prevent the spread of the membrane down the trachea, and thus, 
perhaps, lessen the risk of absorption of the virus as well as get rid of the 
obstruction.! What certainly may be looked for from the operation is that 
death from mechanical obstruction to the upper segment of the windpipe may 
be averted, and that the distress caused by dyspnoea may to a great degree 
be relieved. It must not be forgotten that tracheotomy has its own dangers : 
first come the risks of the operation itself—haemorrhage, injury to important 


1 Vide R,. W. Parker. 
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neighbouring structures, and entrance of blood into the trachea ; later, there 
are the dangers of septic absorption, the exposure of a raw surface to the 
diphtheritic poison, tracheitis, pneumonia, and so on, from exposure of the 
tracheal mucous membrane to cold; that this is a real danger a paper of 
Sir S. Wilks shows.! ’ 

While we have thus indicated the objections to and the limited uses of 
the operation, we would yet urge its performance in all cases where there is 
severe dyspnoea subject to the alternative of intubation as discussed later, 
and of course to the due administration of antitoxit ; we have no means of 
knowing that the child will die of asthenia, we do know that he will die of 
suffocation if unrelieved, and the other dangers mentioned are all usually 
avoidable by careful operating and after-management. 

Extreme prostration without distinct evidence of asphyxia, and the pre- 
sence of pneumonia or capillary bronchitis, may be looked upon as indica- 
tions that tracheotomy will be of no avail. If tracheotomy is otherwise in- 
dicated the presence of bronchitis may not in all cases prevent the operation 
being successful. We have seena case in which it succeeded perfectly under 
these circumstances as far as relieving the dyspncea went, though the child 
died, when apparently convalescent, from ulceration into the innominate 
artery. 

The younger the child the earlier should tracheotomy be done. Inasmuch 
as the operation is nearly always one of urgency, we must be prepared to 
do it under unfavourable circumstances as regards nursing, light, help, and 
appliances. It is, however, usually possible to improvise fairly serviceable 
arrangements for the operation itself. A dressing table or the top of a chest 
of drawers in private houses is the usual operating table. Candles give 
generally the best obtainable light when, as is so often the case, the opera- 
tion has to be done at night, and care must be taken that the lights are 
entrusted only to those members of the household who can be depended 
upon to bear seeing the operation. These makeshift arrangements, together 
with the small size and anatomical relations of the parts, the urgency of the 
case, and the movements of the trachea in difficult respiration, make this 
operation, though often lightly spoken of, one of the most anxious in surgery. 

If possible, at least one skilled assistant should be obtained besides the 
anesthetist. As regards anesthetics, it is in our opinion a question to be 
settled for each case ; if the child is so asphyxiated as to be unconscious of 
pain, and not likely to struggle, it is far better to do without an anzesthetic. 
We have seen chloroform prove fatal before the operation was begun ; on 
the other hand, if the case is operated upon earlier, and the child is conscious 
and restless, it is on all grounds better to give chloroform. 

The child then should be placed upon a table of convenient height, and 
the lights, if necessary, arranged carefully. Everything required in the 
operation should be laid out upon a table or chair ready to hand before the 
child is taken out of bed, since at any moment the movement or the giving of 
the anesthetic may increase asphyxia and demand instant action. 

As soon as the child is unconscious, and not before, since it increases the 
dyspncea, one pillow should be taken from beneath the head and placed 
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under the shoulders, so that the head falls back and fully exposes the front 
of.the neck. Parker recommends a wine bottle wrapped in a towel as a 
neck support. The head must be held by an assistant exactly straight, so 
as to avoid any chance of the operator missing the mid line of the neck. 
The thyroid cartilage is then to be felt for, and an incision, one and a half 
or two inches in length, according to the size of the child, made in the middle 
line from the lower border of the thyroid cartilage downwards nearly to the 
top of the sternum. ‘The first incision should be carried through the skin 
and subcutaneous fat ; the second assistant should then draw the edges of 
the wound apart with retractors, and the operator should by successive cuts 
divide the tissues until he reaches the intermuscular septum between the 
sterno-hyoids or lower down between the sterno-thyroids : on reaching this 
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Fig. 70.—Anatomy of Child’s Trachea. (From Gray’s ‘ Anatomy.’) 


he should with a director tear through the line of junction, and the assistant 
should separate the muscles with the retractors. The tracheal fascia willnow be 
exposed, and should be torn through in like manner, and the trachea bared. 
The tracheal hook is next fixed in the trachea, and drawn slightly forwards 
so as to steady the windpipe and make it prominent; a short, somewhat 
round-shouldered knife—i.e. one rounded at the back and nearly straight in 
front—is then made to pierce the trachea, and as soon as it has entered 
the handle is slightly depressed, and the windpipe is divided from below 
upwards for at least three-quarters of an inch. The knife is now laid 
aside, the dilator passed into the trachea and opened, and the hook re- 
moved ; a free blast of air and the driving out often of mucus or of mem- 
brane follows. If the trachea is free from membrane, the tracheotomy tube 
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fitted with tapes is then passed in between or above the dilator blades, and 
the dilator is removed ; as soon as a blast of air through the tube shows that 
it is in place, the tapes should be tied round the neck, and the operation is 
over. The child should be kept upon the table well wrapped up, with a 
warm sponge over the tube, for a short time, to recover itself, and that it may 
be seen that there is no bleeding or other complication ; after a quarter of 
an hour the inner tube may be put in after clearing away all coughed-up 
matter, and the child should be put into its cot and the steam kettle 
arranged. 

Such are the general outlines of the course of an operation in which there 
have been no complications and no hurry ; it is, however, seldom that such a 
favourable state of things occurs, and it will be convenient to consider more 
in detail the various difficulties that may arise. First, then, one or more large 
veins, inferior thyroid or branches of the anterior jugular, may be met with ; 
if there is no urgency these may be ligatured, either before or immediately 
after division, or forcipressure forceps applied. Should, by any rare chance, 
an artery of any size be wounded, it must of course be treated in the same 
way. In all cases the veins are necessarily intensely congested when dyspnoea 
is marked. In order to avoid danger of wounding veins some surgeons 
lay aside the knife after the first incision and tear through the tissues down 
to the trachea with dissecting forceps or director. 

Next, the most rigid care must be taken to keep in the middle line ; in 

young fat children it is not difficult to miss the trachea, which in them is not 
only small, but so soft as to be readily compressed or pushed aside and so 
missed. Everyone has heard of, if not seen, cases in which the dissection 
has been carried to one side of the trachea, and thus the great vessels &c. 
endangered. In tracheotomy low down, the anterior jugular vein is the vessel 
most likely to be injured. This is, of course, of minor importance. 
_ The depth of the trachea must also be remembered, and the fact that it 
recedes from the surface towards the lower part of the neck. The deep in- 
cisions must not be carried too close to the sternum, or the innominate vessels 
will be endangered, nor must the trachea be opened so high up as to divide 
the thyroid cartilage and probably injure the vocal cords ; It is well, however, 
to get as low an opening as practicable, in order, if possible, to be clear of 
the obstruction. 

No regard need be paid to the thyroid gland, nor should any attempt be 
made in children to make a ‘superior’ or ‘inferior’ tracheotomy. In almost 
_ every case in which the operation has been done examination will show that 
two or three rings of the trachea and the cricoid cartilage, together with, of 
course, the isthmus of the thyroid gland, have been divided—that, in fact, 
a. laryngo-tracheotomy has been done, and this is as good as any other 
operation. 

It is not by any means necessary to use a tracheal hook ; 1f it is not em- 
ployed, the left forefinger should be used as a guide and the trachea steadied 
by it or between it and the left thumb, while the knife is carried upwards by 
the side of the finger or between it and the thumb ; In many cases, however, 
the hook does undoubtedly simplify the operation. 

It is of great importance to have the skin wound very free, both to give 
room for the deeper steps of the operation and to prevent the possibility 
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of discharge or air being pent up in the cellular tissue of the wound ; no 
stitches should ever be put in.’ The tracheal opening should be large, 
median, and vertical ; nothing is gained by a small opening, and much trouble 
may arise in inserting the tube. The knife should enter the trachea some- 
what sharply, but not with a stab or plunge which would endanger the 
posterior wall; cases have been recorded where the knife failed to pierce 
the mucous membrane, and hence the tube was passed into the submucous - 
tissue ; in other instances a tough diphtheritic membrane. has been pushed 
before the knife and tube—under either condition, of course, no relief was 
obtained by the operation. 

If there is any large collection of membrane or of thick mucus in the 
trachea, the tube should not be inserted at once, but the edges of the tracheal 
wound should be held apart for the child to cough out freely the contents of 
the air passages, and for the surgeon to clear them away and examine the 
surface of the trachea so as to pick off any visible membrane above or below 
the opening. Parker advises the systematic use of the dilator and swabbing 
out the trachea and larynx with a feather dipped in solution of carbonate of 
soda before putting inthe tube. Systematic curetting of the trachea has been 
done by some operators. 

The tracheal aperture may be held open either with the dilator or with 
artery forceps, or Golding-Bird’s dilator may be worn for a time. 

In inserting the tube it is sometimes difficult to get it into the slit-like 
orifice in the trachea ; under these circumstances the dilator is useful, or if 
one is not at hand, one end of the opening may be depressed by the finger 
so as to make the aperture gape. A bivalve tube is of course the easiest to 
insert for this reason, though it is not by any means the best variety. The 
surgeon should never be satisfied that the trachea is properly opened unless 
free blasts of air are driven out on coughing, nor that the tube is in the wind- 
pipe unless air and mucus are blown out through the tube freely. 

The instrument most commonly used to clear the trachea of membrane 
is a feather ; some of the shorter tail feathers of a pheasant will be found the 
best—if the longer ones are used, the end which is too flexible should be cut 
off. We have had some common brush pipe-cleaners tipped with coralline 
for this purpose, and also a miniature bristle probang made to sweep out the 
trachea. Membrane can often be picked out with forceps. Aspirators of all 
kinds are of use chiefly if not solely for blood and the thinner form of mucus ; 
adherent membrane and thick mucus cannot be drawn out by them ; neither 
is sucking by the mouth any better, hence it is not worth the risk to the 
operator. Anyone who has tried it will know how impossible it is to suck 
out anything except the fluid material, and even for this suction is often un- 
successful. Parker, however, strongly advocates the use of aspirators after 
loosening and softening the membrane by instillation of carbonate of soda.' 
Where breathing has ceased or is becoming very feeble, artificial respiration 
should be performed, and if necessary a catheter may be passed down the 
trachea and the lungs inflated.* 

Such are the more important points about the operation itself in cases 
where everything can be done deliberately and Trousseau’s classical advice, 


1 Sodce carbonat. 3ij, glycerine 3ij, water to 3viij (Parker). 


2 Vide Jennings, Arch, Pediatr. September 1884. 
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‘Opérez lentement, trés lentement, followed. In many cases, however, if 
the operator is slow the child will be dead before the trachea is opened, and 
if not actually dead the almost complete asphyxia will seriously add to the 
dangers of the case. Under such circumstances it is necessary to cut the 
steps of the operation short ; a free incision through the skin, another down 
to the trachea, and the third upwards in the trachea itself. We have often 
had to operate in this way with three cuts, using no instrument except the 
knife and the tracheotomy tube ; after the first. two incisions the left fore- 
finger is passed down to the trachea, which is steadied by it ; the opening 
_is made and the finger kept as a guide for the tube, which is at once in- 
serted. The finger and thumb may be usefully employed to push back the 
tissues on each side, and, as it were, press forward the trachea. In some 
cases there is free bleeding for a moment or two from the engorged veins ; 
this must be neglected, the tube put in at once, and the child instantly 
turned over on its face to prevent any blood from running into the trachea ; 
as soon as air enters the lungs freely the circulation is re-established and 
the venous bleeding ceases without any treatment. The objection to this 
mode of operating is that it is of course more difficult, and there is some 
risk of blood getting into the air passages ; it is, however, necessary in some 
cases. In very urgent suffocation the operation may even be done in one 
incision through skin and trachea upwards, but this can hardly ever be 
necessary, and has several objections, the chief being that in children the 
trachea can by no means always be felt through the skin, and there is 
great likelihood of emphysema from insufficiency of the superficial wound.! 
Even if the child is apparently dead before the trachea is opened, the 
operation should be rapidly completed, a long feather passed down the 
trachea and withdrawn, and artificial respiration performed. Recovery will 
often follow even if respiration has ceased for what appears a very long 
time. 

It is well to remember that venous bleeding in tracheotomy is always 
more formidable in appearance than in reality, and always ceases at once 
after the trachea is freely opened. __ 

Emphysema occurring at the time of the operation is due to too small a 
skin wound or to opening up the cellular tissue in attempts to pass the tube ; 
it may be very extensive and spread down into the thorax ; in such cases it 
is sometimes fatal from pressure upon the lungs. Champneys has shown 
experimentally that there is serious danger of mediastinal emphysema and 
pneumo-thorax when artificial respiration or sudden violent inspiratory effort 
is made after division of the deep cervical fascia ; hence the tube or dilator 
should be put in quickly and the fascia disturbed as little as possible.’ 

A possible danger from entry of air into a wounded vein need only be 
mentioned ; instant pressure on the vein and rapid opening of the trachea 
are the remedies. 

Opinions differ greatly as to the best form of tracheotomy tube for 
immediate use. The bivalve is the easiest to insert ; the lobster-tailed tube 


1 St. Germain operates by one incision downwards, beginning by perforating the crico- 
thyroid membrane. Neither this plan nor operation with the thermo-cautery has anything 
to recommend it. 

? Med,-Chir. Trans. 1882. 
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of Durham is open to the objection that it is very difficult to clean ; probably 
Parker’s so-called angular tube is the best, and is certainly anatomically the 
most correct; it has also the advantage of being polished inside. It is, 
however, a matter of little importance what shape of tube is put in for the 
first few hours, provided it is of sufficient size and has a movable shield to 
allow it to lie evenly. The largest size that the trachea will admit should 
always be used to give as much breathing space as possible and to prevent 
play of the tube in the trachea. Parker has shown that the diameter of the 
windpipe is exceedingly variable, and no rules for size in correspondence 
with age can be given. In any case it is advisable to change the tube after 
twenty-four to forty-eight hours, and this gives time for the substitution of a 
Parker’s tube for any other that may have been used at the moment. After 
ninety-six hours the metal tube can often be replaced by a Morrant Baker’s 
rubber one, or at least a metal tube of different length from that first em- 
ployed, or, better still, the tube may be in favourable cases left out altogether. 

As soon as the trachea has been cleaned and the child has become quiet 
after the operation, i.e. usually in about half an hour or less, he should be 
removed to the tent, the arrangement of 
which has been already described. 

The lower part of the wound should be 
dusted over with iodoform, and a piece of 
gauze slipped beneath the shield of the tube 
to protect the skin and wound from it. If 
the edge of the shield cuts into the wound, 
the tube does not fit well, and probably the 
inner end is pressing upon the tracheal wall ; 
it is either too long in the straight part or 
the curve is wrong. A single layer of gauze 
wet with 1-4o carbolic or some other anti- 
septic solution should be laid over the mouth of the tube and removed 
when there is any coughing. 

The child must be constantly watched, and at the least sign of dyspnoea 
or any cough the tube should be cleaned with a feather, and coughing 
excited, watching for the moment when mucus appears at the mouth of the 
tube to wipe it away before it is drawn in again. The inner tube should be 
put in as soon as the child has settled down, and taken out every half-hour 
or oftener at first to be cleaned. Special watch must be kept for any sudden 
plugging of the tube by pieces of detached membrane or thick mucus—a 
frequent cause of sudden death after tracheotomy ; immediate removal of the 
tube and membrane is required in such circumstances. Abundant discharge 
of thin mucus is a good sign, in so far as there is less likelihood of there 
being any membrane in the trachea if free secretion occurs. 

A fter-management.—Success in the results of tracheotomy cases depends 
more upon after-management than upon anything else, and if surgeons 
could nurse their own cases the mortality after the operation would be much 
less.. Constant watchfulness, veadiness to remove the tube altogether and 
clean out the trachea—if membrane continues to form, this should be done 
at least once daily ; the timely administration of stimulants, regulation of 
temperature and moisture are essentials, and can only be satisfactorily seen 
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to by the surgeon himself. Cocks! well insists upon this, and points out 
that sudden obstruction is most often due to inspissated mucus, not to mem- 
brane ; this thick mucus is secreted generally about twenty-four hours after 
the operation, and at the end of three or four days the discharge becomes 
thinner and more puriform (Jennings). 

It is well to feed the child by nutrient enemata for the first few hours, but 
if he is thirsty a few teaspoonfuls of iced milk may be given. During the 
first few days the milk not infrequently comes out in part through the 
tracheotomy tube from imperfect closure of the glottis during deglutition, and 
not, as might be supposed, from any accident to the cesophagus ; on account 
of this occurrence it has been advised to give more solid food by the mouth. 
_ A certain amount of risk is incurred from this imperfect power of swallowing, 

in that food may pass into the lungs and set up the so-called ‘ deglutition 
pneumonia ;’ any such danger may be avoided, as pointed out by Dr. 
Habershon, by feeding the child through a soft catheter ; from 2 to 6 oz. of 
milk may be given in this way every four hours,” but the plan is rarely 
required. : 

If possible the tracheotomy tube should be removed altogether on the 
fourth or fifth day, but this must depend upon how far the disease has sub- 
sided ; if membrane is still coming away, the tube must remain, and it may 
be the eighth or tenth day before it is got rid of.. If, as not infrequently 
happens, the dyspncea returns on closure of the orifice of the tube with the 
finger (always supposing that the tube has a perforation at the bend) or on 
its removal, the difficulty is due to the presence either of membrane or of 
granulation tissue, which may form a polypoid mass springing from the site 
of some patch of membrane, from the edge of the wound, or from an ulcer 
due to the pressure of the tube. Granulation masses, according to Parker, 
are most common about the fourth to the eighth day, and may be expected 
if there are exuberant masses on the margin of the tracheal wound. Morell 
Mackenzie says they occur from the fifteenth to the thirtieth day, never after 
two months. Parker treats them by the application of nitrate of silver. 
Black patches seen on the outer tube when it is removed are said to indicate 
ulceration at the corresponding spot of the trachea, and should be looked 
upon as an indication for change of the tube to one of different length 
(Parker). Or the dyspncea may be due to adhesions in the larynx or 
possible paralysis of the laryngeal muscles, inflammatory softening of the 
trachea, or swelling of the mucous membrane. 

Where, then, the tube cannot be removed entirely after the fifth day, the 
metal one should be replaced by a rubber one, or frequent changes made in 
the /ength of the tube, and daily attempts made to dispense with the tube 
altogether. Should the obstruction continue, search must be made for its 
cause; the most common is the granulation mass which may sometimes 
be seen on using the dilator and be removed, its base being touched with 
nitrate of silver. Failing this, it is well to wait a week or so and allow the 
child to regain strength ; it should then be examined under an aneesthetic, 
and, failing the finding of granulations or other obvious cause, a flexible 
probe should be passed up through the glottis from below and a piece of 

| Archives of Pediatrics, January 1884. 
? St. Bartholomew's Reports, 1885. “ 
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silk carrying a small sponge be attached to it ; the probe should then be 
drawn out through the mouth, and the sponge carried through the larynx 
sweeps it out, breaks down any adhesions, and clears away mucus or any 
granulations there may be. We have by this means succeeded in restoring 
the breathing powers after many attempts at doing without the tube fora 
long time. 

The dangers, then, of the too prolonged retention of the tube are the 
possible development of granulation masses and ulceration of the trachea 
which may either lead to haemorrhage from perforating the innominate 
artery or vein, or to subsequent tracheal stenosis from cicatricial stricture. 
Roger, in 1859, and Heilly (Ze Progrés Médical, November 29, 1884) estimated 
that in about one in five of the cases of tracheotomy there is ulceration of the 
trachea, but these results are from post-mortem observations. The ulcera- 
tion may be either on the anterior or posterior wall of the trachea and gives 
rise to no special symptoms at the time, unless some important vessel is 
opened. 

Sometimes mere nervousness and fear of suffocation prevent the removal 
of the tube ; in such cases attempts must be gradually made by the use of a 
tube with a large fenestra to allow the passage of air through the larynx, while 
the external orifice of the tube is closed with the finger or a cork for gradu- 
ally increased periods of time. Careful watch must always be kept upon 
these cases for fear of sudden asphyxia, which may come on after removal 
of the tube, as soon as the tracheal orifice becomes small, or even later than 
this from growth of granulations from the inner surface of the wound. In 
such cases the wound may require to be reopened and the tube to be inserted 
afresh. In some few cases the tube can never be dispensed with, and has to 
be worn permanently ; but usually some cause of obstruction can be found. 
Sometimes a tough dense cicatricial membrane forms about the lower aper- 
ture of the larynx or upper part of the trachea, and requires removal by 
enlargement of the tracheotomy opening or by thyrotomy. Intubation with 
or without removal of cicatricial tissue is effectual in some cases.! In any 
case where the tube has to be long retained, great care must be taken to 
avoid ulceration and to see that the tube is not corroded ; it has several 
times happened that the tube has dropped off the shield and fallen into the 
trachea after long wear. y 

As to the application of lotions &c. to the interior of the trachea after 
operation, the number of specifics is as great as that for the throat ; the soda 
lotion and lime water? do, no doubt, soften the membrane and mucus, and 
allow it to be more easily detached : of the other remedies probably the best 
is the instillation of 2 or 3 drops of 1-2000 mercurial solution. The applica- 
tions may be made with a brush or spray producer, or a drop or two may be 
instilled through the tube from time to time. Smearing the tube with iodo- 
form ointment each time it is replaced is a good plan. ‘The wound should be 
swabbed over daily with a solution of perchloride of mercury (1-2000), and 
then powdered with equal parts of iodoform and boric acid. 

After the operation the child is greatly relieved, usually falls asleep, and 
all goes on well for twenty-four hours to forty-eight hours, and then in fatal 


1 Vide Pitts and Brook, Lancet, January 10, 1891. 
” Lime water is soon rendered inefficient by the CO, of the expired air. 
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cases death occurs, often suddenly. This sudden death may be due to 
various causes ; blocking of the tube with detached membrane or mucus, 
extension downwards of the disease, possibly irritation of the vagus (Parker) 
simple asthenia or poisoning by the disease, pneumonia, or cardiac failure, 

There is no doubt that the majority of cases of tracheotomy for diphtheria 
die ; the mortality varies with the epidemic and with the operator, for neces- 
sarily the surgeon who will only operate in the most favourable cases will 
have a lower mortality than he who gives a chance of relief to less hopeful 
cases as well. Hence statistics are of no value. It is, however, roughly 
true that a large proportion of the cases described as croup recover after 
tracheotomy, while those classed as diphtheria mostly die. 

Age has a very important bearing on the success of the operation. 
Children under 2 years comparatively seldom recover!; the feebleness of 
the child, the increased difficulty of the operation and of the subsequent 
management, all make the prospect of this age worse. R. W. Parker has 
had 50 per cent. of successes in his own practice, but this must be considered 
far better than the average result.2 

Archambault, in the Paris Children’s Hospital, gives the following table 
of tracheotomy cases : 


) 


Cases Recoveries 
I-3 years . : ; . , sO 70 104 
cay ae ‘ : ; . ; hOzO 175 
Ane 3255 : : . - +730 174 
5-6 ,, : a : : : AOA 148 
above 6, -;, , , : : i - 547 198 


Jacobson says one case of recovery in three or four is a good average 
(‘ Operations of Surgery,’ 1897, 3rd ed.). 

For the general management and feeding of diphtheria cases, as well as 
for the treatment of the fauces and mouth, see Diphtheria. 

Apart from diphtheria or croup, tracheotomy may have to be considered 
in cases of scalds of the glottis, usually the result of an attempt to drink from 
the spout of a tea kettle. In such cases, as Sir S. Wilks has shown, a false 
membrane may be produced exactly like that of diphtheria. The symptoms 
usually come on immediately, and in slight cases soon subside if the child 
is kept in bed in a warm moist atmosphere. Sudden spasm, bronchitis, and 
pneumonia, and the formation of false membrane, are the chief dangers. The 
treatment of such cases consists in keeping the child in a tracheotomy tent 
and giving antimony or an emetic. If the child is steadily getting worse, 
tracheotomy or intubation should be performed. The tracheotomy tube may 
be removed usually on the third to eighth day or earlier, and the intuba- 
tion tube, according to the severity of the case, from twenty-four hours 


1 But Lindner, Jahrbuch f. Kinderheilk. B. xx. H. 2, records 38 per cent. of successes 
for ‘croup and diphtheria,’ and most of the successes were in the second year of life; and 
Chaym, Archiv, f. Kinderheilk. B. iv. H. 11, 12, has collected 220 successfnl cases under 
2 years; the youngest cases are 6 weeks and g weeks respectively ; the latter, however, 
was for post-pharyngeal abscess.—Berliner hlin. Woch. 1880. 

 2- Edin. Med. Jour. November 1888. 
> Guy's Reports, 1860, and Bryant in the same number. 
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onwards. Scarification is often recommended, but is more easy to write 
about than to perform. 

Foreign bodies often find their way into the air passages of children. A 
bead, or grain of maize, or a plum stone, or other foreign body is held in the 
child’s mouth, and a sudden inspiration may cause it to pass into the larynx. 
The body may lodge in the upper opening of the larynx or in the rima, or 
may pass into the trachea or either bronchus, usually the right. 

Parker records a case in which a caseous lymphatic gland ulcerated its 
way into and blocked the trachea.* 

If the body is in the larynx there will be dyspnoea and more or less loss 
of voice, with hoarse or ringing cough, and if in the trachea possibly a loose 
rattling sound may be heard on listening over the front of the neck, indi- 
cating the movement of the body in the trachea. If the substance is lodged 
in the bronchus there wlll be impaired breath sounds, and possibly collapse 
of the lung on the same side. 

‘If the history is clear, tracheotomy should at once be performed, as 
sudden asphyxia often comes on quite unexpectedly ; hence urgent sym- 
ptoms should not be waited for. The opening in the trachea should be free, 
and the edges should be held apart to allow of the ready expulsion of the 
body, which is often blown out at once. If this does not occur, the larynx 
should be searched, a probe being passed in from below and the finger made 
to explore the throat from the mouth. If the body is lodged below the 
opening, the child should be inverted and shaken, and if this is unsuccessful, 
an attempt should be made to extract the substance with forceps or a brush 
passed down the trachea. Bronchitis and pneumonia usually speedily result 
if the foreign body is not removed. 

Should the attempt at removal fail, if the body is in the larynx and 
cannot be pushed up into the mouth or removed from below, it is probably 
better to follow Holmes’s advice and divide partially or wholly the thyroid 
cartilage so as to expose and remove the impacted mass ; the operation is 
likely to do less harm than the retention of the foreign material. If the 
substance is lodged in the lungs, it may possibly be removed at a second 
attempt or may become loosened and coughed up; occasionally such bodies 
ulcerate their way out and may even reach the surface of the chest. In other 
cases death results from pneumonia or pulmonary abscess. 

Certain other conditions may demand tracheotomy in children—con- 
genital syphilitic laryngitis, chronic simple laryngitis, papilloma, or, as 
already mentioned, pressure of pharyngeal abscesses. 

Intubation of the larynx.—We owe to O’Dwyer, of New York, the 
practice of intubation as a substitute for tracheotomy. It has been urged in 
‘ts favour that it is a less severe measure than that operation, and is likely to 
be permitted by friends when a cutting operation is refused; that it does 
not prevent opening the trachea later, should that become necessary ; and 
that it is efficient, while it does not expose a raw surface to the diphtheritic 
poison nor allow unwarmed air to reach the lungs. A special set of instru- 
ments is required for this plan. From 20 to 30 per cent.” of successful 
results were originally obtained, but since the use of antitoxin the successes 


1 Brit. Med. Jour. October 1, 1890. 
2 Vide Waxham, Brit. Med. Jour. September 29, 1888. 
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have increased to something like 70 per cent. or even more. However, 
several drawbacks to its use are admitted, such as the difficulty of the 
manipulation, the liability of displacement of the tube, and its obstruction by 
membrane. Our experience of the operation has shown that a little practice 
is required to learn readily to introduce the tube ; it 1s much more difficult 
to remove the tube from the larynx unless a thread js employed. Several 
improvements have been made in the apparatus, and the method has a large 


Fig. 72.—O’Dwyer’s Intubation Apparatus. The figure shows the ‘introducer’ with a tube 
fitted on. A separate tube is also shown. 


though not universal field of usefulness. Intubation, as suggested by 
Symonds, is certainly useful in some cases where after tracheotomy there is 
a difficulty in getting rid of the tube. On the other hand, where there is 
much membrane, or where intubation fails to relieve or the child cannot do 
without the tube, tracheotomy is still required, as well as of course in the cases 


Fig. 73.—O’Dwyer’s Extractor. The jointed beak fits into the tube and holds it firmly when 
the lever is depressed by the thumb of the operator. 


where the apparatus is not at hand. The adequate use of antitoxin largely 
reduces the need for either operation, and diminishes the mortality of both. 
In one instance in which we performed intubation upon a living child the 
result was disastrous ; a portion of the membrane was pushed down before 
the tube, and the child instantly choked : it was only by immediate tracheo- 
tomy and the use of artificial respiration that breathing was restored. 
Others have had similar experience. We have had some experience of the 
method in various forms of laryngeal obstruction, and have not been led to 
take a very favourable view of its suitability for cases of diphtheria where 
false membrane in any quantity is present. Of ten cases of intubation under 
our Care, in three success followed, in three tracheotomy was subsequently 
. BiB 
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successfully performed, and in four instances the children died in spite 
of tracheotomy. Steward in 1905 gives 27 per cent. of deaths after intuba- 
tion, but of course not due to it. The operation appears best adapted for 
cases where there is little or no false membrane—..e. certain types of acute 
laryngitis, for scalds, for the less severe forms of diphtheria, where tracheo- 
tomy is for any reason undesirable, and for use in cases where mechanical 
obstruction remains after tracheotomy, or results from cicatricial contraction 
in the larynx. It is certainly unsuitable for bronchitic and pneumonic 
patients. A special pattern of short wide tubes. has been used for cases 
where there is much loose membrane or discharge.’ Vulcanite tubes are 
also sometimes employed. . 

Lovett,? from a study of 858 cases operated upon at the Boston City 
Hospital either by tracheotomy or intubation, concludes: ‘ In general I would 
be glad to advocate the performance of tracheotomy instead of intubation in 
most cases of severe laryngeal diphtheria, except in the cases of children 
under two years, when intubation is to be performed.’ 

The apparatus used for intubation, and figured on p. 369, consists of a 
special tube with an ‘introducer’ and ‘extractor’ The child should be 
swathed in a blanket and held upright in the nurse’s arms. The mouth is 
held open by a gag, a tube of proper size selected, threaded, and its pilot 
screwed on to the introducer ; the left forefinger passed to the back of the 
throat pulls forward the epiglottis and serves as guide to the tube. Any 
difficulty in introducing the tube may, we have found, be got over by waiting 
for an inspiratory effort on the part of the patient and then slipping in the 
tube : this is a little practical point of much value. As soon as the tube is 
in the larynx the introducer is withdrawn with the pilot, and if the tube is in 
position the thread may be also withdrawn. We are of opinion that it is, 
however, much better to leave the thread in the tube to facilitate extraction ; 
usually it sets up little or no irritation. The tube is then left in position for 
a time varying from a few hours to two or three days, according to the 
circumstances of the case. If left too long it may cause ulceration of the 
larynx or trachea,’ while if it is removed too soon and obstruction recurs, it 
will be necessary to replace it. To remove it an anzesthetic may or may not 
be given, the extractor is introduced into the opening of the tube, which is 
then withdrawn, or by external pressure upon the trachea the tube may be 
pressed out into the mouth and removed. If too small a tube is used, it 
may slip into the trachea. Without practice the tube is apt to be passed 
into the cesophagus. 

After the introduction of the tube, relief, though not necessarily imme- 
diate, is usually speedy. There is sometimes difficulty in feeding, from a 
tendency for fluids to pass into the trachea. If this difficulty occurs it can 
be met by feeding the child with its head hanging far back or by giving 
semi-solid food, or by feeding through a stomach tube. 

Chronic Laryngitis.—Both infants and older children suffer from 
chronic hoarseness, with occasionally acute or subacute exacerbations, with 
croupy symptoms. Such cases may take their origin in a past attack or 


1 Northrup, Brit. Med. Jour. December 29, 1894. 
2 The Medical News, August 27, 1892. 
5 Carr, Lancet, March 28, 1891. 
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attacks of subacute laryngitis, a certain amount of thickening being" left 
behind. Other cases are apparently syphilitic, especially in infants. Tuber- 
culous laryngitis may also occur, but it is certainly uncommon. The larynx 
is also sometimes affected in cases of chronic pharyngitis where the tonsils 
are enlarged and perhaps post-natal growths also exist. If the symptoms 
do not yield to astringent appli- 
cations or the use of caustics such 
as nitrate of silver, there may be 
so much progressive thickening 
and dyspncea that tracheotomy 
may be required ; that is, how- 
ever, very rarely the case. 
Papilloma of the larynx is 
a somewhat rare affection, con- 
sisting of one or more warty 
outgrowths from the neighbour- 
hood of the true vocal cords. 
The chief symptoms are chronic 
hoarseness, loss of voice, stri- 
dulous breathing and _ croupy 
cough. Later there may be in- 
termittent attacks of dyspncea, 
especially coming on at night. 
There may be loud laryngeal 
stridor during inspiration and 
sucking in of the chest walls, 
which is worse at some times than 
others. There may also be loss 
of pulse during inspiration. Where 
laryngoscopy is practicable, in- 
spection shows the warty mass 
or masses usually about the ante- 
rior end of the cords. Sudden 
obstruction of the aperture may 
result from spasm set ‘up by im- 
pen of a pendulous eee Fig. 74.—Papilloma of the larynx. Girl aged 
between the cords, or gradual 5 years. The growths are seen attached to the 
i cegseey Come on, A case yore cots, and ax also present in the neighbour 
has been reported in a child as caseous glands are seen at the bifurcation of the 
young as 14 months ; itis possible Lae as poe) RETORL A Ghotoesapa by FE. 
these growths may be congenital 
in some instances. In a case of our own, in a girl of 34 years, there was 
a history of laryngeal stridor from birth. Three modes of treatment are 
possible—removal of the growths by endolaryngeal operation, a method 
applicable only to late childhood and adults ; the second is tracheotomy, 
with or without an attempt to remove the growths from the tracheotomy 
wound ; and the third is thyrotomy, with excision of the warts when fully 
exposed. The last plan, which is the simplest, is open to the objection 


that injury is likely to be done to the vocal cords and permanent aphonia 
BB2 


NM 


372 Diseases of the Respiratory Apparatus 


may result. Several successful cases by Parker, Davies-Colley, and others, 
have, however, been recorded. On the whole, in this disease, it is probably 
best to perform tracheotomy and trust to spontaneous disappearance of the 
growths, leaving resort to thyrotomy for cases in which long use of the 
tracheotomy tube is unsuccessful. 

In two cases under treatment at the Children’s Hospital by our colleagues 
Dr. Hutton. and Mr. Collier, and by ourselves, repeated operations were 
required both in the shape of thyrotomy and of scraping out the growths 
through the laryngeal aperture. The tendency to recurrence was very 
marked indeed, and more than once the windpipe had to be reopened to 
prevent suffocation after the children had appeared to be convalescent. In 
both cases it was found impossible to dispense with a tube. The growths 
sprang from all parts of the interior of the larynx and upper portion of the 
trachea. Hutton! points out that cases of spontaneous disappearance of 
these growths have been recorded after portions had been coughed up, as 
well as after tracheotomy without further operation, and after an attack of 
one of the exanthemata. 

Dr. Railton has published two cases in girls aged 3 years.and 3 months 
and 4 years respectively who were treated by tracheotomy only. The former 
wore a soft tube for 45 months and the latter 25 months ; in both cases the 
warty growths disappeared spontaneously. It must be borne in mind that 
the growths are very apt to form in connection with the tracheotomy wound 
on the inner surface of the trachea (see fig. 74). 

The following case unfortunately ended fatally by sudden laryngeal 
obstruction : 

Papilloma of larynx.—Mary C., et. 5 years, was admitted into Blackburn Infirmary 
under Dr. Hunt with severe laryngeal obstruction, for which tracheotomy had to be per- 
formed March 1897. She had suffered from attacks of dyspnoea and hoarseness for some 
time before. Several attempts were made subsequently to dispense with the tube, but 
without success. She was admitted to the Children’s Hospital November 20, 1897. 
During her stay in hospital, the tube was removed on several occasions and a probe passed 
upwards into the mouth ; the probe passed readily without meeting with any obstruction. 
Examination with laryngoscope was very difficult and without a definite result. The tube 
was removed at first for short intervals, and later removed altogether. She breathed easily 
at night, but at times had attacks of dyspneea ; her voice was hoarse and whispering. Her 
temperature latterly varied from g7°-100°, and she lost flesh. She had an attack of urgent 
dyspnoea December 20, 1897, and died suddenly. At the fost-mortem there was early 
tuberculosis at the apex of the right lung and caseous mediastinal glands. There was a 
mass of papillomata on the vocal cords, and also at the site of the tracheotomy wound 
(see fig. 74). 

In this case it was no doubt unwise to remove the tracheotomy tube ; it 
would have been better to have allowed her to weara soft rubber tube for 
many months, or years if necessary, taking care to remove as far as possible 
the warty growths which form inside the trachea at the seat of the tracheo- 
tomy wound. The fact that the girl was suffering from an early stage of 
tuberculosis of the bronchial glands and lung, suggests the possibility of a 
hospital infection with tuberculosis through the tube. Presumably there is 
more risk of this happening to the wearer of a tracheotomy tube than when 
breathing in the normal way through the mouth and nose. 


1 Hutton, Med. Chron. vol. i. N.S. 1894. 
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DISEASES OF THE RESPIRATORY APPARATUS—continued 


Bronchitis and Catarrh 


CATARRH of the bronchial tubes is a common affection at all periods of life 
and in every social grade, but it is in early childhood that it is perhaps the 
most common, and it is at this period that it assumes the greatest importance 
from the diseases which are liable to follow in its train. In old age, when 
the lungs are damaged by emphysema, and the chest walls have lost their 
elasticity, bronchitis is apt to be a serious and often fatal disease ; but not 
less so is it in the very young, in whom the chest walls are alike wanting in 
elasticity and rigidity, the bronchial tubes easily collapse, and the lungs 
very readily join the inflammation. The greatest liability appears to occur 
during the first two years of life ; certainly at this age it is most fatal. Ex- 
posure to cold is in a large number of cases the exciting cause ; climatic 
influences are seen, especially in late autumn or early winter, in the large 
number of cases of chest affections which occur at this period. That the 
larger number of cases should occur among the lower and worst-housed 
class is only what is to be expected, inasmuch as the lives of the infants and 
children are spent either in the foul and stuffy atmosphere of an overcrowded 
and ill-ventilated house, or they are exposed, imperfectly clad, to all sorts of 
weather in the streets. 

The predisposing causes are many; some children seem to inherit a 
tendency to bronchial catarrh, and, in spite of the greatest care and the 
most constant ‘coddling,’ suffer every few months, perhaps for the whole of 
the winter, from bronchial catarrh or severe colds, which pass into bronchitis 
with the greatest readiness ; dentition, rickets, measles, whooping cough, 
intestinal catarrh frequently play a more or less important part in the pro- 
duction of a bronchitis. Rickety children are specially prone to suffer from 
bronchial affections, and in them it is especially serious on account of the 
softness of the ribs, and the weakness of the muscles of respiration, resulting 
in deformed chests and collapsed lung. 

Symptoms and Course.—The attack is often preceded by a cold in the 
head ; the infant sneezes, its nose runs, and it begins to cough. If the 
bronchial catarrh which follows is mild, and the catarrh does not extend 
beyond the trachea and large bronchi, the general symptoms are slight : 
there is no distress, no dyspnoea, only a troublesome cough, perhaps some 
wheezing during respiration and a slightly elevated temperature at night. 
In the more severe attacks, in which the smaller bronchial tubes are involved 
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their mucous membrane being swollen and the secretion thick and viscid, 
dyspncea from obstruction to the air entering the lungs will be present. 
The pulse is hard and accelerated, the number of respirations increased 
according to the amount of obstruction, the alz nasi working, the skin 
hot, and the infant restless and thirsty. In attacks of acute capillary 
bronchitis, the dyspnoea is very excessive. The child is dusky, with blue 
lips and anxious expression, with intense distress in consequence of oxygen- 
starvation. The note over the chest is tympanitic, the respiratory murmur 
loud in places and absent in others, or weak and accompanied by minute 
rales. On placing the ear to the chest, dry hissing or snoring sounds will 
be heard during inspiration, as the air rushes through the pulmonary divi- 
sions of the bronchi, in the severer cases entirely obscuring the respiratory 
murmur. In the milder attacks rhonchi will only be heard with some 
respiratory movements, being more especially heard at the roots of the lungs. 

In infants and young children, especially if their ribs are softened in 
consequence of rickets, there is recession of the chest walls, chiefly at the 
epigastrium and lower lateral region of the chest, due to the imperfect filling 
of the lungs, the chest wall falling in in place of the lungs expanding. Ina 
later stage the sibilant or rhonchial sounds become mixed with moist rales : 
these are not distinctly and sharply crepitant, as of bubbles passing through 
thin fluid, but indistinct bubbling sounds as of air forced through thick 
tenacious mucus. The moist sounds succeeding the dry, point to a freer 
secretion of mucus from the hitherto swollen and congested mucous mem- 
brane. In some cases in infants mucous bubbling rales are heard from the 
first. If convalescence is quickly established, the abnormal sounds are 
gradually replaced by the normal respiratory murmur, though rhonchi or 
rAles may be heard for some days or weeks. Percussion of the chest walls 
during an attack of uncomplicated bronchitis shows the resonance normal, 
although perhaps there may be some hyper-resonance at the sub-clavicular 
regions from the presence of more or less emphysema. 

In attacks of bronchitis there is, as a rule, more or less disturbance of 
the digestive organs. The bowels may be confined and distended with 
flatulence, the tongue is coated, and there is often more or less vomiting. 

The fever in uncomplicated cases is never high ; there may be an even- 
ing rise of a degree or two, while the morning temperature may be normal 
or subnormal, especially in weakly children. The cough, which in the early 
stages is hard, in the later stages becomes looser, mucus is coughed up into 
the pharynx and then quickly swallowed, unless extracted by means of 
the nurse’s finger. Children under five years rarely expectorate—mucus is 
coughed up, but they have not the sense to spit it out. 

An attack of bronchitis usually lasts a week or ten days and ends in 
recovery, leaving the child subject to a second attack. 

Complications Bronchitis in infants and young children is frequently 
accompanied by one or more complications, the commonest being collapse 
of the lung, catarrhal pneumonia, bronchiectasis, andemphysema. In a fatal 
case it is almost certain that one, or more often all four, of these complications 
will be found. 

Collapse of Lung.— During an attack of bronchitis or bronchial catarrh 
it is not uncommon to note that the respiratory murmur is weak or absent 
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over a portion of lung—as, for instance, one or other base ; then perhaps after 
a vigorous cough a plug of mucus is dislodged from a large bronchus and 
the breath sounds, with perhaps some loose rales, are heard over the same 
area. At other times the breath sounds are absent, and by the next day the 
ordinary respiratory murmur will again be heard. In this case a plug of 
thick mucus lodged in one of the larger divisions of the pulmonary bronchi 
prevents the ingress and egress of the air from the lung, but is expelled 
and coughed up by an extra effort. 

If, however, thick mucus is drawn into the smaller bronchi, perhaps 
filling up a series of small branches, the most powerful expiratory effort the 
child can make fails to clear the occluded bronchi, especially when the re- 
spiratory muscles are weak and the ribs are soft and easily bend. Two 
things are now certain to happen—the lung supplied by the occluded bronchi 
collapses and more or less dilatation of the bronchial tubes and emphysema 
of the neighbouring lung occurs, unless the chest walls fall in to take the 
room of the collapsed lung. The lung collapses in consequence of the 
absorption of the imprisoned air, the air entering the blood-vessels, as shown 
by the experiments of Lichtheim. It is clear that this collapse of lung and 
vicarious emphysema at least temporarily damages the lung, and if this 
should occur to any great extent in acute bronchitis, it adds considerably to 
the danger of death by asphyxia. | 

The symptoms to which collapse gives rise are not always very definite, 
and unless tolerably extensive there may be no sign of its presence. In 
some cases it may supervene suddenly, possibly by the sucking in of mucus 
which has accumulated in the trachea during sleep into the bronchial tubes ; 
the dyspnoea becomes urgent, the child’s lips go blue, it rolls about in its cot 
struggling for breath, and convulsions come on which perhaps prove fatal. 
In other cases, while the symptoms may be alarming for the time, they 
quickly pass away, a result due to the mucus being expelled. If the collapse 
is scattered in patches throughout the lung, especially if accompanied by 
emphysema, it will be impossible to detect it by any physical signs ; there 
may be hyper-resonance due to the emphysema, weak breath sounds, and 
perhaps some moist rales. If any extent of lung is involved, as part of an 
apex or base, there will be some loss of resonance, but this is rarely well 
marked unless some broncho-pneumonia be associated with it, a pneumonic 
patch and a collapsed patch lying side by side. The respiratory murmur 
over the collapsed patch is weak, and rhoncus or moist sounds may be 
heard. In some cases there appears to be a mixed condition of collapse 
with much congestion of the vessels and cedema, or possibly, as some authors 
believe, the collapsed lung becomes the seat of a low form of pneumonia, 
leucocytes and epithelioid cells being present in the air sacs. 

Bronchiectasis and Emphysema.— Dilatation of the bronchi frequently 
takes place during acute bronchitis, the walls of the medium-sized and small 
bronchi being thin and their calibre increased, a result no doubt due to in- 
flammatory softening of their walls. Bronchiectasis also occurs in asso- 
ciation with chronic bronchitis, pleurisy and fibroid lung. Emphysema is 
also constantly present in association with dilated bronchial tubes. The 
chest walls during an acute attack assume the position of inspiration, and, 
particularly the infraclavicular regions, become hyper-resonant, while the 
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expiratory murmur is prolonged. As already remarked, compensatory em- 
physema is constantly present in association with broncho-pneumonia and 
collapse. In rare cases of acute capillary bronchitis and broncho-pneumonia 
following measles or whooping cough the emphysema is extreme and a sub- 
pleural rupture of the air vesicles takes place. This interstitial emphysema 
may be confined to the lung and mediastinum, or the air may find its way 
from the mediastinum into the neck and affect the face and sides of the chest. 
We have seen this subcutaneous emphysema in several instances, the most 
marked being in a boy, aged 7 years, after measles. There was intense 
dyspnoea and distress ; the subcutaneous emphysema affected the face, neck, 
and sides of chest.!' He finally recovered. 


Chronic Bronchitis and Bronchiectasis 


Children and infants, like adults, suffer from chronic bronchial catarrh ; 
they recover slowly, and then perhaps within a few weeks another attack 
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Fig. 75.—Temperature Chart of a case of Bronchitis with disseminated patches of Pneumonia. 
Boy of 5 years. Recovery. 


supervenes. Some children show such a tendency to these attacks that they 
have to be kept prisoners almost all the winter, as exposure to even slight 
cold is sufficient tc lay them by foriweeks. Frequent and long-continued 
attacks of bronchitis are certain sooner or later to produce emphysema, 
dilated bronchial tubes, and dilatation of the right side of the heart and the 
veins which empty into it. Such children present a typical picture ; they 
are mostly thin, with rounded drooping shoulders, barrel-shaped chests, 


1 See also Guillemot, Tvaité des Maladies de l Enfance, 2nd edition, ed. by Grancher 
and Comby, 
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enlarged superficial jugular veins and often injected capillaries on the cheeks. 
In some of these more or less dulness may be detected at one base or another, 
and they constantly cough up large quantities of very foul mucus. Such cases 
are anything but welcome inmates in a ward on account of their extremely 
foetid expectoration. They are very chronic and not much amenable to 
treatment. We have attempted external drainage of the dilated bronchial | 
tube, but have not met with much success, as the patient gradually sank. 
In the milder cases such children with care improve greatly, and frequently 
by puberty lose their tendency to bronchial troubles, and grow up, if not 
strong, at least not with impaired health. On the other hand, there is always 
the risk of an intercurrent and perhaps fatal pneumonia; we have seen 
children of this class with marked emphysema come regularly into hospital 
perhaps twice in a winter with attacks of croupous pneumonia. There is a 
risk of chronic bronchitis passing into a chronic broncho-pneumonia, the 
lung tissue around the dilated bronchi becoming fibroid and indurated. 
There is also the risk of tuberculosis, but we have not often been able to 
trace a connection between chronic bronchitis and tuberculosis, though those 
suffering from chronic bronchitis are often mistaken for phthisical subjects. 


Broncho-pneumonia 


In many cases the attack begins with a bronchial catarrh and quickly 
passes on into a broncho-pneumonia, the inflammation extending from the 
bronchi into the air-cells. In other cases the bronchial symptoms may be 
slight or absent, and the attack may closely resemble a croupous pneumonia. 
Between these two types all gradations may be met with. When the pneu- 
monia supervenes on bronchitis, all the symptoms become exaggerated, the 
child is restless, the cough shorter and more hacking, the skin hot and dry, 
the evening temperature usually reaching 103° or 104° with morning remis- 
sions of several degrees, so that the fever assumes aremittent type ; sometimes 
there are evening instead of morning remissions, the temperature being at 
its lowest in the evening ; the dyspnoea is usually great, the respirations 
numbering forty or fifty, but varying with the amount of fever and extent of 
lung involved. If the pneumonia is extensive, the face wears a distressed 
expression, the alze nasi work vigorously, the child lies weak and helpless in 
its mother’s arms, too feeble to cry, or if it resists examination for a while it 
is soon exhausted and passively submits. 

An examination of the chest, if made when the attack is fully developed 
and severe, shows that the accessory muscles of respiration are brought into 
play, the respirations are rapid and shallow, with recession of the epigastrium 
and intercostal spaces. The percussion note varies according to the position 
of the consolidated lung ; this may involve an extended portion at one or 
both bases, at an apex, or be scattered in patches over the lungs. To detect 
the pneumonic portions both light and strong percussions should be practised, 
carefully comparing any spot where the resonance appears impaired with 
the opposite side. There may be hyper-resonance, especially anteriorly, 
from the presence of emphysema. A considerable amount of pneumonia 
may exist if diffuse or patchy without any definitely impaired resonance. 
There is never complete dulness in pneumonic consolidation unless much 
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lymph or some fluid be present. On auscultation rhonchi are usually heard 
over the chest, while over the pneumonic portions rales of a consonant or 
ringing character are heard, which contrast with the subcrepitant rales of 
a simple bronchitis, inasmuch as they are more intense, from the fact of 
their travelling to the ear through consolidated lung. Even though no 
consolidated lung can be detected by percussion, the presence of consonant 
intensely ringing rales with a temperature of 103° or 104° points almost 
certainly to pneumonia. 

In the early stages the respiratory murmur is weak ; later there is mostly 
well-marked bronchial breathing over the dull area. If a fatal result is 
about to occur, the respirations become more hurried, the distress greater, 
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Fig. 76.—Temperature Chart of a case of acute Broncho-pneumonia in a boy of 2} years ; death 
fifteenth day. At the post-mortem both bases of lungs showed generalised broncho-pneumonia 
with ‘ graines jaunes.’ 


and the pulse weaker and weaker ; rales and rhonchus are heard over the 
whole chest, the heart flags, and the child becomes pallid and comatose, 
death taking place with symptoms of toxeemia on account of the bronchi 
becoming choked and the lungs consolidated. The temperature usually 
falls towards the close ; the child is frequently convulsed. If, however, the 
attack takes a favourable turn, towards the end of the first week or earlier 
the temperature approaches normal, the breathing is easier, and the child, 
instead of concentrating his whole attention on himself, begins to notice 
those about and to play with his toys. The physical signs change but 
slowly, the bronchial breathing and rales being heard perhaps during the 
second or even the third week. 
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While the above is the description of a typical attack, the pneumonia 
may be of much less well-marked character. The child may seem ill with 
little or no cough, while there is loss of appetite, coated tongue, and feverish- 
ness, especially well marked during the afternoon or evening. An examina- 
tion of the chest may at first yield no positive result, yet in a day it will be 
noted that there is a patch of lung at the extreme base, axilla, or near the 
root where the air does not enter well, and the respiratory murmur is replaced 
by breathing of a distinctly bronchial 
character. In a few days or a week the 
temperature may again become normal. 

Sometimes an attack of broncho- 
pneumonia closely simulates the 
croupous variety, and there may be a 
doubt as to which category to refer it, 
The onset may be sudden, accom- 
panied by a convulsion or series of 
convulsions, the temperature may rise 
to 104° or 105° (see fig. 77), the phy- 
sical signs may point to an extended 
portion of lung being involved, and only 
the course of attack, the temperature 
becoming intermittent, and reaching 
normal gradually by lysis, would seem 
to indicate that the attack is rather of 
the catarrhal than the croupous variety. 
Some cases may from first to last be 
epen to doubt. 

Course.—While broncho-pneumonia 
is frequently an acute disease, proving 
fatal in a few days or a week, its course 
in many cases is subacute or chronic, 
lasting for several weeks, or even 
more, and yet ending in apparently 
complete recovery. In some instances 
recovery takes place, to be followed 
by Se relapse, the ei pera ase area Fig. 77.—Temperature Chart of a case of acute 
becoming remittent for a few days OY Jobar Pneumonia in an infant of 9 months ; 
aweek. The termination ofithe fever  eath on third day,” ‘The whole left ng 
1S nearly always by lysis. In these was emphysematous, was solid 3, section of 

"ps1: lung not so solid as red hepatisation ; lobules 
protracted cases the possibility of distinct, some of a pink and others of a 
tuberculosis or a local empyema must _ greyish’colour. 
always be borne in mind. 

Secondary Pneumonias.—Pneumonias, mostly of the broncho-pneu- 
monic form, occur as complications of many diseases, and may in conse- 
quence be modified in their course and in the symptoms they present. Thus 
a miliary tuberculosis may give rise to an acute broncho-pneumonia, 
which may run a short or protracted course, the two conditions present 
essentially modifying each other. In whooping cough, measles, scarlet 
fever, diphtheria, enteric fever, pneumonia may supervene, caused by 
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the specific micro-organism of the fever, or, in many cases at least, by the 
septic organisms present. While the pneumonia occurring in these 
diseases is usually of the broncho-pneumonic form, yet it is mostly fibrinous, 
and in the worst cases exhibits a tendency to pus formations, so that small 
purulent abscesses may be found post mortem. In some cases a true 
croupous pneumonia may occur. In diphtheria the pneumonia is often 
hemorrhagic, small patches of dark red extravasated blood being seen on 
section of the pneumonic lung. 

In acute summer diarrhoea a pneumonia is very apt to be present and 
add to the gravity of the attack ; in the chronic intestinal catarrh of 
‘nfants the immediate cause of death is frequently an intercurrent attack of 
inflammation of the lungs. 

Chronic Broncho-pneumonia.—Attacks of broncho-pneumonia are apt 
to become chronic in consequence of an imperfect clearing up of the lung 
and the resulting caseous degeneration. Catarrhal pneumonia following 
measles or whooping cough is very apt in an unhealthy child or one who 
inherits tuberculous tendencies to take a subacute course ; a base, or, less 
often, an apex of a lung remains more or less dull, the breath sounds are 
bronchial, moist sounds are heard, and the evening temperature rises to 102° 
or 103° F., with night sweats andemaciation. This state of things may goon 
for weeks, and it may be impossible to say if caseous changes are progressing 
or not. The risk in such cases is undoubtedly that, although the lung may 
clear up, the bronchial glands may become caseous, and a general tuber- 
culosis of the lung, or perhaps tuberculosis meningitis, follow. Most cases 
of chronic broncho-pneumonia terminate in recovery, though in some 
instances they run a very chronic course, resembling a chronic phthisis ; the 
bronchi become dilated, caseous and fibroid changes occur, and present in 
their later stages the signs of consolidation of a portion of lung at an apex 
or base, the chest wall is retracted, there is bronchial breathing, sharp 
ringing rales, and very fcetid expectoration which is coughed up in large 
quantities. Such children are thin, aneemic, are easily put out of breath, 
have clubbed fingers and dilated right hearts. The course is usually very 
chronic. At the gost-mortem dilated bronchi filled with thick, foul secretion, 
cheesy nodules around the bronchial tubes, much fibroid and indurated 
lung tissue, and emphysema are found. In some cases there is gangrene of 
the lung before death. Children liable to bronchitis, or who suffer from it in 
the chronic form, require to be warmly clothed and protected from cold. 
Residence in a warm climate and pure atmosphere during the winter, and 
at high altitudes during the summer, should be insisted on where possible. 
A warm house is necessary if they have to winter in this climate. Every 
means must be employed which will improve their general health. In the 
following case chronic pneumonia was followed by acute meningitis. 


Chronic Pneumonia. Acute Meningitis.—Rose S., aged 5 years. Child’ comes of a 
tuberculous family ; has had acute pneumonia several times. She had acute pneumonia 
several weeks before admission, and was sent to the seaside. Admitted July 7. There 
is dulness on the left side behind, extending from the spine of the scapula to the base; 
over this area there is weak bronchial breathing, and what is apparently redux crepitation. 
Temperature ror®°. No albumen ; child well nourished, but pale. Temperature fell to 
normal during the next day or two. On July 15 the temperature suddenly rose to 104° F, 
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Towards evening she began to vomit continuously ; temperature rose to ros° F. ; there 
were some muscular twitchings, and then she was severely convulsed. The convulsions 
continued till early the next morning, when she died. 

Post-mortem.—Left lobe solid ; sinks in water ; bronchi contain much purulent secre- 
tion, and their walls are thickened ; excess of fibrous tissue in the lung, spreading from 
the root. Lung substance dark red, soft, and contains some small cavities size of peas, 
containing thick, almost cheesy, pus. .No obvious tubercle anywhere. Brain : arachnoid 
everywhere cloudy, beneath it there is an excess of fluid of a cloudy yellow tint. 
Sylvian fissures are matted with semi-purulent lymph. Much lymph at the base of 
the brain. No tubercle anywhere. 


Prognosts.—Broncho-pneumonia is always a dangerous disease, but more 
especially so in children under 2 years of age who are rickety or weakly. 
The prognosis is necessarily serious if the pneumonia follow any other dis- 
ease, as measles, whooping cough, or summer diarrhcea, or when it occurs in 
scarlet fever through the extension of the inflammatory process in the throat. 
In any severe case the danger depends upon the amount of lung involved 
and the softness of the chest walls. It must also be remembered that a 
young child may struggle through the bronchial affection only to pass into 
a condition of atrophy—the result of a gastro-intestinal catarrh. Both high 
and also very low temperatures are indicative of danger. The pneumonia 
may become chronic and tuberculosis supervene. 

Morbid Anatomy.—The appearances seen fost-mortem in the bodies of 
children dying of bronchitis and broncho-pneumonia are very various, and 
are apt to puzzle those unaccustomed to the autopsies made on children ; and 
much confusion has existed in the past in reference to them, especially in 
confounding the various forms of pneumonia and carnification of the lung 
with collapse. Collapse of the lung is mostly patchy in its distribution, 
rarely affecting any continuous extent of lung or involving the whole chick: 
ness of a lung. It affects the anterior and inferior edges of the lungs, espe- 
‘cially the anterior edge of the middle lobe of the right side and tongue of 
the left which covers the heart ; it is sometimes present along the posterior 
border of the lung; the collapsed portions are depressed below the surface, 
purple in colour and airless. Taken between the finger and thumb, there 
is no substance to be felt as in pneumonia. The collapsed portions can be 
inflated through the bronchi. The collapse is brought about in at least two 
ways—either from occlusion of a small bronchus by thick mucus, the air 
being first imprisoned and then absorbed by the capillaries, or by feeble in- 
spiratory power aided by obstruction to the entrance of air, especially when 
the ribs are soft, as in rickets ; in this case the chest falls in during inspira- 
tion, instead of the lungs becoming distended ; it is in this way that collapse 
is produced along the anterior edges of the lung. The collapsed portions 
become cedematous from the stagnation of the circulation ; according to 
some they become pneumonic. 

What happens to the collapsed portions of lung in the long run is not 
clear. In most cases, apparently, recovery takes place ; but we believe in. 
some cases fibroid planed: are set up, as evidenced by those chronic cases 
of bronchitis and dilated tubes, the latter surrounded by indurated lung. 
Acute emphysema plays an important part in the acute lung disease of 
children. It is sometimes produced very rapidly: thus, a child may die 
of acute broncho-pneumonia complicating measles in three or four days, and 
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extensive emphysema may be present, no doubt produced during the period, 
and contributing very materially to the fatal result (see p. 376). The bases of 
the lungs are in an early stage of pneumonia and collapse, the upper lobes 
are overworked, the constant coughing consequent on the acute bronchitis 
produces emphysema, and the only remaining normal lung is thus damaged, 
and a fatal result quickly ensues. 

The chief types found may be described shortly in the following groups : 

I. Acute Bronchitis involving the Smaller Tubes, Collapse of Lung, 
Vicarious Emphysema.—On opening the chest the lungs are found to be 
in a condition of deep inspiration ; their surfaces are studded over with 
clusters of lobules which are depressed and purple in colour (collapse), and 
with raised portions which are of a pale pink colour (emphysema). On 
section, thick semi-purulent frothy mucus exudes from the large and small 
bronchi ; the latter sometimes contain a semi-membranous exudation. The 
cut surface of the lung exudes much blood-stained frothy fluid, due to con- 
gestion of the lung ; the lungs are crepitant, except where collapse has taken 
place. The large veins and right heart are much engorged. It is not un- 
common to find in acute cases that the emphysema, especially along the 
upper anterior edges of the lungs, is extreme, and that transparent blebs are 
present, the result of dilated air vesicles, or vesicles which have ruptured 
into one another. These may be the size of peas or several peas together. 
In rarer cases there may be subpleural or interstitial emphysema, an air 
vesicle having burst and air escaped beneath the pleura.. The air may find 
its way into the mediastinum and into the neck, or beneath the costal 
pleura. 

2. Disseminated Broncho-pneumonia.—The bronchial tubes contain 
much frothy fluid, one or both lungs, especially the lower lobes posteriorly, 
have a semi-solid feel, but crepitate, and perhaps some nodules of various 
sizes may be felt. The section exudes much serum, purulent mucus exudes 
from the small bronchi, the cut surface of the lung has a mottled appearance, 
caused by clusters of lobules, which are grey or pale pink and have a firm 
feel, and bright red portions of crepitant lung. The paler portions are pneu- 
monic and solid ; the red portions are air-containing congested lung, which 
surround the pneumonic portions. Portions of lung which are removed will 
float in water, but easily break down on thrusting in the finger. The upper 
lobes are emphysematous. 

3. Acute Generalised Broncho-pneumonia, Pleurisy.— The posterior 
inferior or whole of one or both lobes has a semi-solid feel, though less solid 
than in croupous pneumonia, with but little or no sense of crepitation. The 
surface is purplish in colour ; the pleural covering may have minute heemor- 
rhages on its surface, or be roughened from the presence oflymph. The cut 
section has a solid feel, yet it is not granular as in true croupous pneumonia, 
but easily breaks down on pressure with the finger, and sinks in water. It 
has a mottled appearance, in consequence of the lobules surrounding the 
terminal bronchi being paler in colour and in a later stage of consolidation 
than the intervening portions of lung. There will probably be collapse of 
the anterior and inferior edges, as well as acute emphysema in the same 
positions ; some of the vesicles are frequently distended to the size of millet 
seeds, or even peas, and perhaps one here and there is ruptured. In a still 
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later stage, especially if the inflammation is intense, as in measles or scarlet 
fever, a lobe may be solid, and on the surface beneath the pleura there are 
a number of yellow spots, the size of millet seeds or larger, which on pricking 
yield a drop of thick pus. On section, these yellow spots are seen scattered 
through the lung ; they are the ‘ graines jaunes, or ‘abcés péribronchique,’ 
of French authors, and are, in fact, minute abscesses surrounding the ter- 
minal bronchioles, formed by the softening of the pneumonic lobules. 
Pleurisy with lymph or serum may be present ; when the pneumonia is 
double the temperature usually runs high. 
The following case illustrates this form of pneumonia: 


Acute Double Pleuro-pneumonia, Hyperpyrexia, Suspicion of Meningitis.—John H., 
aged 14 months ; admitted April 26, 1824. His mother states he has been a healthy child 
up to the present illness. A fortnight ago he became ill with cough and fever. Breath- 
ing has been very bad at nights. He vomits frequently. He is fairly well nourished ; his 
head is somewhat retracted, and muscles of the neck are rigid. The right apex in front 
and the base behind are very dull; bronchial breathing and sharp crepitations are heard 
over these areas. On the left side there are rales, but no dulness ; 3ij of clear serum were 
withdrawn from the right side behind. Temperature 103°. Vomits constantly. April 27. 
—General convulsions, mostly right-sided; marked rigidity of the neck; vomits con- 
stantly. Well-marked ¢ache cérébrale. April 28.—Very short breathing; dulness well 
marked at the left base as well as the right. Oxygen given. Temperature 106°. Gradu- 
ated bath. April 29.—Marked retraction of the neck ; constant vomiting. Temperature 
106°4°. April 29.—Temperature 196°4° twice during the day. Death May 1. 

Post-mortem.—Right pleural cavity contains 3j of yellow serum, and lymph covering 
the lower lobe, which is partly compressed and partly solid ; upper lobe solid at the back, 
showing broncho-pneumonia and emphysema in front; lower lobe, lymph on surface, 
pheumonia on section. Much clear fluid escaped from surface of the brain and lateral 
ventricles ; no lymph anywhere. Arachnoid cloudy ; veins full. It was suggested that 
the infant had meningitis complicating the pneumonia, but this was not borne out by the 
autopsy. 


4. In infants under 6 months a form of pneumonia is sometimes found 
which does not agree with the above description. A lobe, generally one of 
the lower, is semi-solid, its surface depressed and purple, surrounded, per- 
haps, by raised emphysematous vesicles. The cut section is smooth and of 
a uniform plum colour, the lobules indistinct and airless, but the lung has 
‘not the solid feel of red hepatisation. . 

5. Chronic Broncho-pneumonia may be disseminated or generalised. 
The lung tissue is indurated, and perhaps fibroid, with dilated bronchial 
tubes. It may be associated with caseous changes.in the bronchial glands, 
due to chronic bronchial tuberculosis. : 

‘ The micro-organisms present in the broncho-pneumonia occurring in 
children have been studied by recent observers, more especially by 
Neumann,’ Queisner,? Strelitz,3 Prudden and Northrup, and Netter. The 
commonest micro-organism found appears to be the Frankel-Weichselbaum 
diplococcus, less often Friedlander’s bacillus, and the influenza cocco-bacillus 
of Pfeifer. In the septic pneumonias present in scarlet fever, measles, and 
diphtheria various micrococci—including Staphylococcus pyogenes aureus 
and albus, and Streptococcus pyogenes—are usually present. In the’ present 
state of our knowledge it is unwise to lay too much stress on the presence of 


' Jahrbuch Kinderh, Band xxx. p. 233. ? Loc. cit. Band xxx. p. 277. 
5 Archiv f. Kinderh. Band xiii. p. 468. 
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these organisms in the pneumonic lungs ; but it seems exceedingly probable 
that there are several micro-organisms which, if the conditions are favour- 
able, are capable of giving rise to inflammation of the lungs. 

Diagnosis.—A clinical distinction between the above conditions is often 
impossible, inasmuch as bronchitis, collapse, emphysema, and catarrhal 
pneumonia may all exist in the same lung, and more or less mask one 
another. However, a few points may be emphasised. In simple bronchitis 


the temperature is rarely high, there is no impairment of resonance, and the . 


moist sounds, if present, are indistinct and distant. In broncho-pneumonia 
the temperature is higher, usually there is impaired resonance, perhaps 
whiffy or bronchial breathing, and the moist sounds are clear, sharp, and 
ringing. The diagnosis of collapse is much more uncertain unless much 
lung is involved ; then there are impaired resonance and weak and distant 
bronchial sounds. 

In all cases of broncho-pneumonia we must bear in mind the possibility 
of some localised collection of pus being present over a dull patch, and also 
that the case may be one of miliary tubercle as well as broncho-pneumonia. 

Treatment.—The colds in the head and bronchial catarrhs of children 
call rather for careful hygiene than active treatment. Confinement to a 
well-warmed and ventilated room or suite of rooms, as long as the symptoms 
of a cold are present or rhonchi are heard in the chest, with a light, mostly 
fluid diet, will in many cases be all that is necessary. Merely to confine a 
child to the house and let it run about in cold passages and stand in 
draughts is useless, and likely to give rise to another cold before the first 
has completely passed away. Some children are exceedingly liable to take 
cold, and bronchitis follows very readily, and with these extra care must be 
taken, and the last trace of a cold must have disappeared before they are 
allowed to go out. In those cases where there is a laryngeal or tracheal 
catarrh the cough is often troublesome, especially keeping the patient awake 
at night and disturbing the whole household. Among the household 
remedies for cough which are useful are black currant jelly, glycerine 
lozenges, and jujubes simple or medicated. A cup of hot beef tea or cocoa 
the last thing at night will often soothe a troublesome cough. In many 
cases it will be necessary to give small doses of some. sedative, especially in 
the case of older children. Morphia, codeia, aconite, hyoscyamus, bromide 
of ammonium may be given for this purpose, made up in the form of a 
linctus with syrup of orange or tolu or glycerine. The morphia and 
ipecacuanha lozenges of the B.P. made with fruit paste or glycerine jelly 
are very convenient. Codeia jelly acts exceedingly well in soothing irritable 
coughs. 

The diet should consist largely of fluids, milk, beef tea, light puddings. 
Lemonade, barley water, linseed tea, to assuage thirst and tend to produce 
free action of the kidneys and skin are likely to be useful ; salines such as 
citrate of ammonia or potash, or liq. ammon. acet., may also be given. 

The prevention of attacks of bronchial catarrh and colds is a matter of 
much importance, especially in the case of those who are liable to bronchitis 
or asthmatic attacks whenever they take cold. A house in’a dry and bracing 
situation, with well-warmed living rooms, passages, and bedrooms—while 
the ventilation and sanitation are carefully looked after—is a first necessity 
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in the prevention of colds. Care must be taken that these children are 
properly clothed with well-fitting woollen under-garments, that they have 
plenty of exercise in the open air whenever the weather is suitable, while cold 
sponging or the tepid douche in the morning whilst standing in warm water 
is of much service in promoting the circulation in the skin and preventing 
chills. 

Are ‘colds in the head’ infectious? It is a common experience that 
almost a whole household is affected at the same time or in succession, and 
there can be little doubt that in some cases a nasal catarrh passes from one 
child to another without the latter having been exposed to any chill. Other 
conditions favouring these attacks may be present, but of these next to 
nothing is known. Possibly a chill may predispose the mucous membrane 
to take on inflammation or become a suitable nidus for the cultivation of 
bacilli or other organisms present in the atmosphere, | 

If the catarrh passes downwards from the trachea into the smaller tubes, 
and the child in consequence ‘wheezes’ and rhonchi are heard all over the 
chest, the child should be confined to its bed or cot, care being taken to 
have it warmly clothed and in a situation free from draughts. In the more 
severe cases of bronchitis and catarrha]l pneumonia, especially in small 
children, a sort of tent should be rigged over the cot, or one or two clothes 
screens placed around with sheets hung on them so as to form sides and a 
roof will answer very well. The atmosphere must be kept moist by means 
of a bronchitis kettle, or the sheets which form the walls of the tent may 
be kept moist. The temperature in the cot should be maintained at 65°—70° 
night and day. The diet should consist entirely of fluids if the attack is at 
all acute. Milk diluted with one-third or one-fourth part of whey or barley 
water or soda water should form the principal kind of nourishment 3; acup 
of beef tea once or twice a day may be allowed. Moist hot applications to 
the chest are soothing to the patient, and may be applied in the form of 
linseed poultices or fomentations. It must, however, be borne in mind that 
poultices made by unskilled hands may, especially in the case of infants and 
young children, do more harm than good ; to surround the chest of an 
infant with a heavy poultice when the bronchial tubes are choked with thick 
mucus and patches of lung are in a state of collapse is simply to invite 
death by suffocation. The poultices should be well mixed, being not too 
heavy nor applied too hot (placing them against one’s cheek is the best 
guide), carefully kept in position by means of a flannel binder, and renewed 
at least every four hours. A mustard poultice is often of great service in 
the early stage ; one tablespoonful of mustard to four or five tablespoonfuls 
of linseed meal may be used, the poultice remaining on for three or four 
hours. The strength is not sufficient to produce more than some redness, 
and it can be renewed or replaced by a simple poultice according to circum- 
stances. For infants and young children hot fomentations applied by means 
of spongio-piline or flannel are preferable to poultices ; they are much more 
cleanly, and harm is less likely to be done by their application. Several 
layers of flannel may be used wrung out of water, or if need be mustard 
and water, and covered with a piece of oiled silk, the whole being sur- 
rounded by cotton-wool. Poultices and hot applications are of most service 
in the early stages, when the mucous membrane is swollen and dry, and the 
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secretion scanty ; in the later stages they are also useful if the secretion is 
thick and coughed up with difficulty. 

In the early stage of bronchitis, if there is much wheezing, dyspnoea, and 
distress, an emetic is of much service, more so, perhaps, in bronchitis than 
in catarrhal pneumonia. Pulv. ipecac. in 5-grain doses in syrup of orange 
peel may be given to a child under 2 years of age and repeated in a few 
minutes if it fail to act. The act of vomiting, especially after ipecacuanha, 
will probably be attended by a freer secretion of mucus and relief to the 
breathing. At this period the depressant expectorants which appear to 
diminish tension in the vessels, and thus relieve the congested mucous 
membrane, are mostly used. Of these antimony, ipecac., and aconite are 
more frequently used than any others. In this stage, when the cough is 
hard and sibilus is heard in the chest, antimony in small repeated doses, 
short of producing nausea and depression, is of much service, (F. 46.) 

In catarrhal pneumonia aconite in half-minim or minim doses is preferable. 
The drug may be continued for several days, as long as the fever lasts or 
the secretion remains scanty or is coughed up with difficulty. Given with 
caution and in small doses there is little fear of its producing too great de- 
pression ; in feeble children, however, it may be well to give small doses of 
alcohol at the sametime. Many prefer to give ipecac., or, instead of aconite, 
antimony, especially in the feeble and cachectic patients so often met with 
in the out-patient room. Some believe ipecac. combined with alkalies such 
as bicarbonate of potash to be of especial value when mucous rales are heard 
in the chest, and the infant or child has much difficulty in coughing up 
the thick secretion which is formed. Simple salines are preferred by some. 
Dr. Lewis Smith recommends tr. veratri viridis in half-minim or minim doses 
every second hour. As long as the cough remains hard, and the mucous secre- 
tion scanty or difficult to expel, the antimony or ipecac. should be persevered 
with, and is far more likely to be of service than the stimulating mixtures so 
often prescribed. It is when the catarrh continues, the cough becoming 
loose, the secretion liquid, and the fever is mostly gone, that carbonate of 
ammonia, squills and terebene are most likely to be useful. At this stage 
the fomentations and poultices should be given up in favour of a warm 
cotton-wool jacket, and stimulating applications may be applied to the chest 
walls. Ammonia may be usefully combined with digitalis and squills, as in 
F..60. 

Stimulating applications to be rubbed into the chest-wall are useful in 
producing slight redness without being too severe. (F. 61, F. 62, F. 63.) 
The lin. potass. iodidi c. sapone B.P. may be used in a similar way. 
Iodide of potassium is often useful in the subacute or chronic stage, and 
nitric acid and nux vomica are of much service during convalescence. 

In bronchitis pure and simple the temperature is never so excessive as to 
require any antipyretic treatment, but in some cases of acute broncho-pneu- 
monia, especially where it approaches the croupous type, or when it accom- 
panies whooping cough or measles, the temperature is apt to take high flights. 
Sponging with tepid water, ‘packs,’ or when there is drowsiness or con- 
vulsions the warm bath gradually cooled down by adding cold water so as 
to reduce it to 60°, may be used. Phenacetin or antipyrin may be used for 
the same purpose with care, beginning with a small dose, 2 grains of the 


Broncho-pneumonia 387 


former for a child of 2 or 3 years of age. Both of these antipyretics have 
been used in small doses frequently repeated, in acute bronchitis and in 
broncho-pneumonia. An excessively high temperature, 104°-105°, is some- 
times present in an early stage of pheumonia, accompanied by convulsions 
or coma ; in such cases no time should be lost in resorting to baths or packs, 
while giving stimulants if necessary by the rectum. 

Death usually threatens in bronchitis or broncho-pneumonia from 
mechanical interference with the air entering the lungs, asphyxia being pro- 
duced with great depression of the heart’s action. This occurs, especially in 
young infants, by a blockage of the medium-sized and small tubes by thick 
mucus which is difficult to expel, or is due to capillary obstruction, collapse 
of lung, acute emphysema, or a large tract of lung becoming involved in the 
pneumonic process. In young infants with obstructed bronchial tubes all 
tight binding up of the chest walls by poultices or bandages must be 
avoided ; the position must be varied from time to time so as to give each 
lung full play in turn, and an occasional emetic of alum or squills will help 
to get rid of the excessive and tenacious secretion. The nurse’s finger may 
be usefully employed in removing the secretion from the back of the 
_ throat after a fit of coughing. In suddenly produced dyspnea either from 
collapse of lung or acute pneumonia, when the circulation through the lungs 
is obstructed and the right heart over-distended, local bleeding by means of 
a leech or two is often of the greatest service, and may be the means of 
saving life. One, two, or three leeches may be applied at the tip of the 
sternum, and after they fall off the bleeding may if necessary be encouraged 
by warm applications. Mustard baths, or mustard fomentations, or 
turpentine stupes applied to the chest are likely to be useful in those cases 
where there is extensive pneumonia with much dyspnoea and cardiac depres- 
sion—turpentine must be used cautiously. Ammonia, strychnine, and digitalis 
must also be freely given under similar circumstances. Oxygen inhalation 
may be resorted to, but the oxygen must be given freely to be of much use. 

The question of the administration of emetics, alcohol and opium, is of 
importance. Emetics are mostly of value in the early stages of laryngitis or 
bronchitis when the cough is hard and the breathing difficult on account of 
the swollen condition of the mucous membrane ; a freer secretion follows the 
administration, and, moreover, the unloading of the stomach of the accumu- 
lated mucus and undigested food seems to have a good effect ; ipecacuanha 
or sulphate of zinc answers best at this stage. Emetics are sometimes 
useful in a later stage of bronchitis and collapse when the bronchial tubes 
are choked with mucus, provided there is no pneumonia or cyanosis ; 10 to 
30 grains of alum in a teaspoonful of Syrup of squills is preferable to 
ipecac. or zinc at this time. Alum and honey may be given to infants on a 
smal] brush. Alcohol is unnecessary in the early Stages, and it should 
always be used with caution in the later stages, for, like opium, it soothes 
the cough, and in large quantities its effect is narcotic ; it is therefore 
contra-indicated except in small doses if there is any tendency to cyanosis. 
Opium in the form of Dover’s powder is often of great value if the child is 
restless and its cough irritable, but it is perhaps needless to say it should 
on no account be given if there is much dyspnoea due to the accumulation of 
mucus in the bronchial tubes or if much lung is involved. | 
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During an acute attack of bronchitis or pneumonia the digestive organs 
are very apt to suffer; there may be vomiting, flatulence, and diarrhoea. 
This impaired digestion must always be borne in mind when the question 
of dieting is being discussed, and care must be taken not to overload 
the stomach and bowels with too large a quantity of milk, beef tea, &c. 
An occasional laxative dose of calomel or rhubarb and soda may be 
useful. 

It is well to bear in mind the possibility that an infant may recover from 
an acute attack of bronchitis, to succumb finally toa gastro-intestinal atrophy 
dating from the acute bronchial attack. 


Croupous Pneumonia 


Croupous pneumonia in its typical form is a common disease in children 
over 3 years of age, and does not differ either in its course or morbid 
anatomy from the attacks in young adults, though the mortality is much 
less, Reference has already been made to the acute lobar pneumonias of 
infancy and childhood, which are frequently classed amongst the fibrinous or 
genuine croupous pneumonias on account of the extent of lung involved and 
also of their termination by crisis. That many of them are fibrinous to some 
extent is certain, as effused fibrin may be seen in sections prepared for the 
microscope, but in our experience such lungs when seen on the fost-mortem 
table are more spongy and lack the complete solidity of the red hepatisation 
of true croupous pneumonia, and the outlines of the lobules are readily seen 
in consequence of their differing from one another as to the extent to which 
they are affected. Moreover, while they may contain fibrin, the cellular 
element largely predominates. Fortunately it is of little practical moment 
under which division these pneumonias are classed : hybrid cases are certain 
to come under observation both in infancy and childhood, and we have 
frequently to be content with describing attacks as being of the ‘ croupous 
type,’ or of the ‘ catarrhal’ or ‘broncho-pneumonic’ type, according as their 
symptoms resemble typical attacks of either the one or the other. It is the 
difficulty of classifying hybrid cases that makes the statistics of one hospital 
or one year liable to error when compared with those of other hospitals or 
years. 

The statistics (given on p. 389) of our own hospital of the cases entered 
as croupous pneumonia during the years 1878-1893 illustrate the comparative 
frequency of the disease at different ages. In this series of cases the total 
mortality amounted to 5°2 per cent., the highest being among children under 
2 years of age." 

The etiology of croupous pneumonia is not perhaps quite as simple as it 
seems at first sight. A schoolboy is exposed to a cold east wind after 
getting hot, or is chilled by a fall into water, and a few days. later develops 
an acute pneumonia : in such cases there can be little doubt that pneumonia 
in some way or other is the result of a chill. In connection, however, with 
this, our own hospital statistics do not show much difference in the number 
of cases admitted during the different months of the year, though there is a 


1 These figures closely correspond with those given by Von Dusch; in 331 of his cases 
of croupous pneumonia in children under ro years ot age the mortality was 4°8 per cent. 
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slight preponderance in favour of March.' Attacks certainly occur at all 
times of year, in the warmer as well as in the colder months. On the other 
hand, it is quite certain that croupous pneumonia is at times epidemic and 
also infectious, affecting several members of the same household or the same 
street, and in a few instances there have been widespread epidemics, as, for 
instance, during the influenza epidemic of 1891. Epidemics of pneumonia 
associated with tonsillitis have occurred in schools and other large institutions. 

It seems probable that these micro-organisms are incapable of setting up 
pneumonia in healthy lung in a normal condition ; but if the individual has 
caught cold or is in a low state of health a suitable soil is produced, and if 
an infection takes place a pneumonia is the result. 

The pneumonic diplococcus appears to be almost constantly present in 
the sputa of cases of croupous pneumonia in the early stage, but it is also 
found in the pus from an acute otitis and in some cases of peritonitis and 
also meningitis. It has been found in the sputa of healthy children. It 
can hardly be said to be pathogenic of pneumonia, but it is apparently 
capable of setting up pneumonia under certain conditions. 

In different epidemics, or in different years or localities, attacks of 
pneumonia appear to vary in their character, sometimes being of the 
sthenic, sometimes of asthenic type: this has been specially described by 
Foxwell.? 

Symptoms and Course.—The onset is sudden, with symptoms not unlike 
those of scarlet fever ; there are high fever, dyspnoea, rapid pulse, headache, 
pain in the side or abdomen, short cough, and perhaps vomiting and 
diarrhcea. In children under three years convulsions are not uncommon at 
the onset, but these are rare in older children : the convulsions may prove 
fatal before the attack of pneumonia has fully declareditself. Delirium may 
be an early symptom, especially if the fever is high. »By the time a medical 
examination is made the child is usually too ill to be about, and is either in 
bed or being nursed in its mother’s arms; the cheeks are flushed, the ale 
nasi are working, the respirations are perhaps doubled, being possibly 4o 
per minute or more, the pulse 120 to 140, there is a temperature of 104° or 
thereabouts, the tongue is dry and brown, and there may be herpetic vesicles 
on the lips and nose. An examination of the urine shows it to be dark in 
colour, concentrated, containing albumen and an excess of urea, and deficient 
in chlorides. The cough is dry and hacking, and pain is often complained of 

1 In 628 cases of croupous pneumonia during the years 1857-1885 Durasz found a 


slight excess in April and May. 
2 Practitioner, July 1886, 
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during the act ; in young children there is no expectoration, in older ones 
there may be the usual rusty sputa. The fever and dyspnoea continue ; the 
child remaining very ill till the end of the week, when, usually between the 
sixth and the ninth day, the fever suddenly abates, and a marked improve- 
ment takes place in all the symptoms, so that it is evident to all that the 
crisis has come. The crisis is sometimes marked by collapse, the child 
becoming cold and clammy, with a subnormal temperature. 

Physical Signs.—An examination of the chest on the first or second day 
of the attack will usually lead to the discovery of more or less consolidated 
lung. Careful percussion, striking now lightly, now more forcibly, will elicit 
a certain high-pitched note of impaired resonance over some part of the chest 
wall, as in the infra-clavicular, axillary, or scapular region, or over the root 
or base of the lungs ; on listening over the affected area some departure from 
the normal breath sounds will probably be heard. They may be simply 
weak or distant breathing, as if the air is not entering freely into some part 
of the lung ; there may be distant or intense bronchial breathing, of various | 
abnormal sounds, as a pleuritic rub, rhonchus, or, more often, subcrepitant 
or loose ringing rales, the fine crepitation so common in adults being 
generally absent. There are usually increased vocal resonance and fremitus, 
though it is not always possible to elicit these signs unless the child cries. 
If there is much lung affected, loud or harsh breath sounds are heard over 
the non-affected lung, and care must be taken not to mistake these signs of 
an overworked for those of an affected lung. 

The position of the consolidation varies considerably and does not neces- 
sarily correspond to a lobe, but may occupy the whole extent of lung anteriorly 
or posteriorly ; or the most marked signs may be first detected over the root 
of the lung behind or in the axilla. The left base and right apex are favourite 
spots to be attacked, but any part of the lung may be involved, though it 
must be borne in hain that the apices are more apt to be affected in children 
than in adults, and it is just at this spot that early signs are apt to be over- 
looked. In the course of a day or two, sometimes not for several, the physical 
signs become more marked, the dulness cannot be mistaken, the bronchial 
breathing becomes whiffy and intense ; in a few days more, usually after the 
crisis has arrived, coarse, loose, crepitant rales are heard which mark the 
resolution of the pneumonic lung. The dulness and bronchial breath sounds 
and rales disappear, but some want of resonance is apt to remain for many 
weeks, as the lung remains in an cedematous state. While such is the usual 
course of events in an ordinary case, there are marked differences with regard 
to the time when the physical signs make their appearance, there being 
frequently a delay of several days ; they may even appear as late as the fifth 
day. It is important to remember this, for a mistake in diagnosis is easy, as 
a most careful examination of the mote chest may reveal nothing suggestive 
of pneumonia. In such cases there is a strong presumption that the pneu- 
monia is centrally situated, perhaps at the root of the lung, and takes some 
time to approach the slintices or possibly there may be an acute inflamma- 
tory congestion of a portion é€ lung and a delay in the transudation of fibrin 
into the air-sacs. Often a sub-tympanitic or actually a tympanitic note to 
percussion and weak bronchial breathing, or simply distant respiratory 
sounds, may be all there is to be heard for a day or.two. It is not easy to 
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say why a tympanitic or ‘boxy’ note is elicited over lung in a state of acute 
inflammatory congestion, or in the first stage of an acute lobar pneumonia, 
but that it does occur we have often had the opportunity of observing. Ina 
few cases the crisis may come and the child recover without the classical 
signs of pneumonia ever being present. 

LTemperature.—The temperature usually goes up suddenly at the onset to 
104° or thereabouts, and during the course of the attack continues high, with 
_ slight morning remissions, till the crisis, when the fall is sudden (see fig. 78), 
perhaps 4° or 5°, to a subnormal temperature ; the latter may last for a few 
days, and then the normal line be regained. The day on which the crisis 
takes place varies greatly ; the attack may end about the fourth or fifth day, 
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Fig. 78.—Temperature Chart of a case of Croupous Pneumonia of left apex in a girl of 5 years. 
Crisis sixth day. Recovery. 


or earlier, but usually the crisis is delayed till the seventh or eighth, and in 
the creeping form till the end of the second week or later ; a post-crisial rise 
often occurs (see fig. 79), the temperature rising a few degrees the following 
evening, becoming normal the next morning; or a relapse in which the 
temperature remains elevated may take place in consequence of another 
portion of lung being affected. Post-crisial hectic, prolonged for some days 
or weeks, suggests the presence of an empyema or other complication. In 
the minority of cases the temperature falls by lysis. 

Varieties. —The course of the attack varies ; these varieties have been 
emphasised by various writers, especially by A. Baginsky; they may be 
enumerated as follows: (1) Abortive Pneumonia. This variety, as the 
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name implies, aborts, or the course comes to a sudden termination by crisis, 
after lasting two, three, or four days, mostly without the classical signs of 
pneumonia being developed ; yet a careful examination of the lungs will dis- 
cover some spot where the breath sounds are weak and the percussion note 
slightly raised or tympanitic. Herpes is common on the lips and nose. 
(2) Creeping or wandering Pneumonia has been compared by Henoch to 
an attack of erysipelas spreading over the surface of the lung. The apex is 
perhaps the first part affected ; gradually the inflammatory process spreads 
to the base, and possibly finally attacks the opposite side. Such cases are 
apt to have a chronic course, the crisis being delayed till the tenth or four- 
teenth day, or the temperature may fall by lysis, or a hectic may succeed in 
consequence of an empyema being present. (3) Relapsing Pneumonia 
much resembles the creeping form. Several relapses occur after the crisis 
has come, some patch of pneumonia occurring in another part of the lung. 
We have known cases in which six or seven relapses have occurred. In such 
cases we may suspect pus. (4) Cerebral Pneumonia.—In this form cere- 
bral symptoms are prominent, while, in the early stages at least, the sym- 
ptoms of pneumonia are latent ; there may be convulsions, delirium, headache, 
and drowsiness. In such cases the fever usually runs high, and the cerebral 
symptoms may be due to the high fever and poisoned blood. Not un- 
frequently the lesion in these cases is at the apex. Cough is often absent. 
(5) Gastric Pneumonia.—In these cases gastric symptoms are most 
marked ; the attack may begin with vomiting, diarrhoea, coated tongue, 
fever, and abdominal pain, and it is only after a day or two, when the classical 
signs appear, that a diagnosis of pneumonia is made. The attack may 
simulate gastro-intestinal catarrh or peritonitis, the abdominal pain being 
due to diaphragmatic or costal pleurisy. (6) Pleuro-pneumonia.—lIn these 
cases the signs of pleurisy predominate; there is sharp stabbing pain, 
tenderness on percussion, and the child screams when it coughs or turns over 
in bed. Signs of consolidation are succeeded by those of pleuritic effusion, 
or an empyema possibly results. ) 

Complications and Sequele.—Pieurisy frequently accompanies croupous 
pneumonia ; percussion over the dull areaand deep pressure give pain, and 
friction sounds are frequently heard ; the pleurisy is apt to become suppura- 
tive in weakly children, and an empyema develop, especially if the pneu-: 
monia occurs in the course of scarlet fever, measles, or whooping cough (see 
infra). Pericarditis sometimes occurs. Hyperpyrexia, a temperature of 
105° or 106° occasionally taking place, accompanied by cerebral symptoms, 
convulsions in young children, or stupor and delirium in older ones. 
Meningitis is rare, though it occurs occasionally simultaneously with the 
pneumonia or follows as a sequela, being most common in young children. 
Wephritis also occurs in association with pneumonia ; usually the latter is 
secondary to the former. Jaundice sometimes accompanies pneumonia, 
and is apparently due to an infection of the common bile duct as well as of 
the lung. Gangrene of the lung occasionally supervenes and brings about 
a fatal result ; this seems mostly to occur either in pneumonia secondary to 
nephritis, or when pneumonia occurs in a subject who has emphysematous 
lungs. The possibility of the lung being adherent to the chest and under- 
going an indurating or fibroid process must be kept in mind. A chronic 
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condition of caseation may remain, but this is much commoner after 
catarrhal than after croupous pneumonia, Diphtheria of the fauces may 
complicate it ; once or twice we have discovered, to our surprise, late in the 
attack or on the ost-mortem table, false membrane on the fauces. 
Prognosts.—The prognosis is favourable in cases of croupous pneumonia 
when it is primary and attacks healthy children over 3 years of age; 
among such the mortality is small. Double pneumonia is necessarily more 
fatal than single, but here the amount of lung involved at one time is not 
necessarily great, as usually while it is advancing on one side it is receding 
on the other ; the danger depends on the amount of lung involved, and the 
respirations give a more or less useful indication of this. In a child who 
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Fig. 79. Temperature Chart of a case of Croupous Pneumonia of left lung in a girl of 5 years ; 
, treated by cold baths. Crisis fourth day ; post-crisial rise. Recovery. 


already suffers from chronic bronchitis and emphysema or cardiac disease, 
the prognosis is much worse. Secondary pneumonia, when it follows or 
complicates scarlet fever, measles, whooping cough, nephritis, or follows 
operations or is connected with septiczemia, is necessarily a serious and often 
fatal disease. When much pleurisy accompanies the pneumonia, especially 
in young children, the prognosis is less favourable than in cases of simple 
croupous pneumonia. 

Diagnosis——In those cases of croupous pneumonia which begin with 
vomiting and high fever, and where the physical signs are delayed, there is 
a certain superficial resemblance to scarlet fever. That such cases are liable 
to be mistaken for scarlet fever is shown by the fact that not uncommonly 
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cases of acute pneumonia are sent into fever hospitals certified as suffering 
from scarlet fever. A careful examination of the patient, and, if necessary, a 
delay of twenty-four hours before coming to a decision, will, in the large 
majority of cases, prevent such an error. In the first twenty-four hours ina 
sharp attack of scarlet fever there may be high temperature, vomiting, diar- 
rheea, rapid pulse (often 150), tonsillitis more or less developed, no pain in 
the chest, or cough. The rash usually appears at the end of twenty-four hours. 
In acute pneumonia there may be high fever, headache, pain in the chest 
or abdomen, dyspncea, pulse perhaps of 120, some physical signs in 
the chest, not often vomiting, diarrhcea, or tonsillitis. There is no rash. 
Acute pneumonia with marked cerebral symptoms, such as delirium, stupor, 
or headache, sordes on the teeth, and high fever may be taken for typhus. 
A careful examination of the lungs would generally decide ; in typhus there 
may be evidence of bronchitis ; in pneumonia there would usually be some 
want of resonance at an apex or base, with some distant or bronchial breath- 
ing. The presence of a characteristic rash on the third or fourth day would 
decide the diagnosis ; it is well to remember that in children typhus is usually 
a mild disease. In young children an acute attack of croupous pneumonia, 
with high fever, convulsions, drowsiness, or coma, may be mistaken for acute 
meningitis, or, as a matter of fact, pneumonia and meningitis may co-exist. 
We should, however, hesitate in the presence of pneumonia and a temperature 
of 104° or 105° to diagnose meningitis, the cerebral symptoms being due to 
the high temperature and poisoned blood. In_all.cases where a young child 
is suddenly taken with convulsions and high fever, pneumonia should be sus- 
pected and a careful examination of the lungs made. We must remember 
that the temperature may be high, 104° or 105°, as:the result of only a small 
patch of pneumonia. In such cases, especially in infants, the pneumonia may 
be overlooked and the temperature be attributed to teething. The diagnosis 
between croupous pneumonia and generalised broncho-pneumonia may not 
be easy during life ; we cannot often do more than say such and such an 
attack approaches more nearly to the croupous type, when there is a sudden 
onset, a local portion of lung involved, a continuous temperature, anda crisis ; 
that it is more of the catarrhal type when there is much bronchitis, an inter- 
mittent temperature, and gradual subsidence of the fever. The difficulty does 
not always end in the fost-mortem room, as ‘typical fibrinous pneumonia in 
patches or more widely distributed may be found in one lung and undoubted 
lobular pneumonia in the other, while both varieties may be present in the 
same lung. 

Pathology.—In croupous pneumonia the first stage is that of an inflam- 
matory engorgement of an extended portion of lung, the vessels are full, the 
capillaries are tortuous and distended, encroaching on the air space in the 
sacs ; in the second stage the engorged vessels relieve themselves by pouring 
out liquor sanguinis and some corpuscular elements into the air sacs, which 
become blocked with fibrine, and a condition of red hepatisation results. 
This red hepatisation, when seen at the ost-mortem, differs from the lobar 
variety of catarrhal pneumonia in that it is more solid to the touch, and 
presents a uniformly coloured surface on which the outlines of the lobules 
cannot be distinguished ; in children it is less often granular than it is in 
adults. Ina later stage grey hepatisation is found, the lighter colour being 
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due to the presence of a greater number of corpuscular elements. In lung 
in a state of red hepatisation, Frankel-Weichselbaum diplococci may be 
usually detected by Gram’s method. In one of our recent cases of fatal 
croupous pneumonia, in a boy of 4 years of age, who died on the eighth 
day (having been deeply jaundiced for three or four days), the left lung was 
in a condition of red and grey hepatisation, except at the extreme apex. 
There were some localised hepatised patches in the right base. We were 
able to obtain cultivations on glycerine agar of the Frankel-Weichselbaum 
diplococcus, Staphylococcus pyogenes aureus, and Streptococcus pyogenes. 

Treatment.—An uncomplicated case of croupous pneumonia in a child does 
not require active treatment, as the course is short, and the heart and arterial 
system, unlike the condition often found in adults, are free from degenera- 
tions, and able to stand the strain imposedupon them. The child should, of 
course, be confined to his bed in a well-warmed and ventilated room ; he 
should be allowed only fluid nourishment,.such as milk, barley water, and 
soda water. A piece of spongio-piline or flannel doubled several times 
may be wrung out of hot water, and applied to the chest. Poultices may be 
used, and retain the heat better than anything else; but they are very 
liable to slip out of place, and are unsuited for infants on account of their 
weight. In the early stages aconite is of service, one or two drops of the 
tincture being given every two or four hours, being watched carefully lest it 
produce too much depression. In many cases no other treatment is required, 
the aconite being stopped when the crisis comes. If the temperature is not 
excessive, not much exceeding 103°, no special methods of reducing it need 
be used, as the course of the fever is short, and often after the first day or 
two it takes a lower range ; the initial fever in the case of infants and young 
children is in some cases high, and is, apparently, the cause of the cerebral 
symptoms, such as convulsions and coma, from which they suffer, and 
which sometimes prove fatal.. When this is the case, no time should 
be lost in reducing temperature by cold sponging, packs, baths, an ice 
bag to the chest over the seat of the pneumonia, or by the administration 
of antipyretics. If the temperature is high—104° or 105°—there is no 
need to fear any harm accruing from cold water, the simplest method of 
applying it being by sponging the patient, or—what is more effectual—by a 
pack at 60° or 70°; this latter can be applied by wringing a towel out of 
cold water, folding and applying it round the chest, or enveloping the whole 
body in a wetted sheet. The process may be repeated at intervals of an hour 
more or less. If these means prove inefficient, or if, as in the case of con- 
vulsions, there is no time to lose, the cold or graduated bath should be 
resorted to, the child being placed in a warm or lukewarm bath, and the 
temperature of the water gradually lowered to 60° F. by addition of cold 
water or ice ; if the patient becomes blue and cold he should be removed at 
once. 

The best antipyretics are quinine and phenacetin, either being given 
in two or three grain doses to a child of 3 years every four hours ; 
phenacetin is apt to produce considerable depression, which, however, 
quickly passes away ; large doses of quinine are apt to produce dyspepsia. 
The effects of aconite on the pulse should be carefully watched ; any signs 
of intermission or irregularity should be the signal for omitting it, for a while 
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at least, and giving some simple saline, as liq. ammon. acet. or citratis ; 
alcohol and stimulant expectorants are best avoided in the early stages ; two 
or three drop doses of tr. digitalis, given every four hours, are often useful 
if the pulse is poor; citrate of caffeine or sulphuric ether may also be 
given, 

In cases where the crisis is delayed on account of the inflammatory process 
extending, as in the creeping form, and when the child seems low and weak, 
there is always a temptation to give ammonia and stimulants, and these may 
in some cases be needed, especially in hospital patients who are seen for 
the first time after some days’ illness ; but our impression is that patients do 
better in the inflammatory stages, when the process is still extending, on 
small doses of aconite, antimony, or salines, than they do on a too stimu- 
lating treatment. An occasional dose of alcohol may do good when a con- 
tinuous dosing is harmful; alcohol in large doses acts as a narcotic, and is 
apt to add to the drowsiness and tendency to delirium. Opium in the form 
of ‘nepenthe’ or Dover’s powder is of great value in calming the delirium 
and sleeplessness, as well as soothing the irritable cough and relieving pain 
when this is a marked feature, as it is in the pleuritic complications. One 
to three drops of nepenthe or half to two grains of Dover’s powder may be 
given at night to procure rest and sleep. In double pneumonia, where there 
is much depression with a failing pulse, ether and digitalis must be resorted 
to. Ether may be injected in three or five drop doses subcutaneously, or sp. 
ztheris and tr. digitalis Ray, be een every few hours, or inject strychnine 
subcutaneously in doses of 745-54) of a grain, every beat Champagne is a 
good restorative under these circumstances, but it may cause vomiting if 
given too freely, and it will be well to dilute it with soda water in the case of 
young children. 


Gangrene of the Lung 


Croupous pneumonia, when it attacks children already the subjects of 
chronic bronchitis and emphysema, is apt to terminate in gangrene of the 
lung ; this we have seen on several occasions. It is apt to follow pneumonia 
secondary to scarlatinal nephritis and also whooping cough. The principal 
diagnostic symptom is the exceedingly foul breath; the temperature is 
usually high, sometimes hectic, suggesting pus, and the pulse is rapid. The 
lung is found at the fost-mortem in a state of grey hepatisation, breaking 
down into ragged cavities and smelling offensively. 


Gangrene of Lung; Pyopneumothorax.—Joseph P., aged 9 years. Mother states 
he has been subject to bronchitis in the winter. On September ro he came from school 
complaining of a pain in his side and bad cough. He has been spitting some blood. 
On admission, September 27, 1894, he is a thin, delicate-looking boy, with clubbed 
fingers. On examination of the chest: the right side has a boxy note, except at the base 
behind, which is dull ; the breath sounds are very faint ; some friction sounds in the axilla ; 
the left side is normal, except that the breath sounds are exaggerated. ‘There isnot much 
dyspnoea, but he is subject to paroxysms of coughing, when he brings up considerable 
quantities of very foetid pus. October 2,—Paroxysms of coughing and foetid expectora- 
tions ; some dulness at left base behind. Coarse crepitation anteriorly on right side. 
Explored right side subcutaneously in several different places, but failed to find pus. 
October 3.—Much collapse. Death October 6. 

Post-mortem.—Right lung adherent in front, in axillary region pyopneumothorax ; 
pus very foul; small cavity in middle of lobe, communicating with bronchus and als — 
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pleura cavity; patches of consolidation throughout the lung becoming gangrenous ; no 
definite tubercle. Left lung adherent behind; recent pleurisy. Heart and other organs 
show nothing abnormal. 


Abscess of the Lung 


Purulent collections in the lungs are mostly the result of septic embolism 
from some distant suppurating centre, as in an otitis or some other bone 
lesion, and are associated with pyemia. They are usually small and situated 
on the surface. Small abscesses may be secondary to an empyema, the latter 
finding its way vzé a small abscess into a bronchial tube. Minute abscesses 
are sometimes a sequence of a broncho-pneumonia secondary to scarlet 
fever, measles, or whooping cough, suppuration taking place in the lobules 
immediately surrounding the terminal bronchioles ; here small centres con- 
taining pus may be found (see p. 383). 

In both gangrene and abscess of the lung, if the lesions are fairly 
localised, or the disease progressing, an attempt should be made to 
arrest the mischief by incising and draining the abscess or gangrenous 
cavity. For this purpose it is necessary to localise the abscess, first by the 
physical signs as far as may be, and, secondly, by exploration with an 
aspirator needle, though, if the evidence is otherwise strong, failure to draw 
off pus by the aspirator should not prevent a further exploration ; the incision 
should be made over the abscess, and, if necessary, one or more segments 
of rib removed ; the lung should then be incised and drained, and treated on 
ordinary surgical principles. We have incised and drained a hydatid of the 


lung and a pulmonary abscess, with considerable relief to the children in each 
instance. 


Pleurisy and Empyema 


That pleurisy must be a common disease in children is shown by the 
frequency with which the lungs are found adherent to the chest walls when 
making autopsies on children who have died from various diseases. Here, 
as in the case of adults, the evidence of a past pleurisy is conclusive. Yet it 
cannot be said that pleurisy is diagnosed and treated with any great 
frequency during life, the reason no doubt being that young children are not 
able to localise attacks of pain, that when fretful it is not easy to thoroughly 
examine their chests by auscultation, and, moreover, the symptoms may be 
masked by other diseases in which the pleural lesion plays but a secondary 
part. 

Pleurisy, primary and acute, occurs at all ages during infancy and child- 
hood, the first year of life being by no means exempt. It is apt to follow 
exposure to cold, or, not infrequently, an accident, such as a fall or blow on 
the chest. It is, however, far more commonly associated with croupous, 
catarrhal, or septic pneumonia. It occurs in connection with tuberculosis 
of the lung. . : 

_ Affections of the pleura include dry pleurisy, serous pleurisy, purulent 
pleurisy ; these may be only stages in the inflammation or they may assume 
a definite character from the first. It is clear that the signs and symptoms 


will differ according as to whether the effusion is lymph only or lymph and 
much fluid. 
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Symptoms.—Pleurisy may begin suddenly and runan acute course, though 
more often it is subacute. The attack begins with a short cough, fever, 
shallow respiratory movements, the affected side moving less than its fellow, 
accompanied by sharp pain, which the child, if old enough to do so, refers to 
the side or very often the epigastrium. In infants the attack may be ushered 
in by convulsions and its course may be marked by screaming fits, especially 
if the child is disturbed. If the pleurisy is extensive and acute, an examina- 
tion of the chest shows the respirations to be shallow, and the movements 
of the affected side extremely limited, while percussion or pressure in the 
intercostal spaces with the finger gives rise to expressions of acute pain. 
On auscultation, while the breath sounds are loud and clear on the normal 
side, they are weak on the affected, and perhaps accompanied by a friction 
sound. The pulse is quickened and there is fever, perhaps 100° to 102°, 
unless pneumonia is present, when it is probably higher. The further course 
of the attack varies according to whether effusion of serum occurs or not. 
In the latter case, in the course of a few days the fever subsides, the friction 
sounds disappear, though perhaps some ‘stitch’ (stabbing pain in the side) 
remains for a while. In many cases apparently a local pleurisy takes place 
during the course of a bronchitis or bronchial catarrh in which little else 
than a sharp pain in the side or abdomen is present. 

In pleurisy occurring between the diaphragm and lung the symptoms are 
generally obscure, there are pain and tenderness in the epigastric or hepatic 
regions, with thoracic breathing, the abdominal muscles and diaphragm being 
kept as quiet as possible. Should effusion take place in any quantity, 
signs of its presence quickly appear. The child will probably lie on the 
affected side, so as to give full play to the lung on the sound side ; the infant, 
as Henoch points out, with fluid in the right pleural cavity takes only the left 
breast of its mother for a similar reason. On inspection it will be noted that 
the side containing the effused fluid moves less freely than the other ; andif 
the fluid is in the left chest, the cardiac impulse is displaced towards the 
right side. In large pleural effusions on the right side the impulse may 
be moved towards the left. This displacement of the cardiac impulse is 
of special value in the diagnosis of fluid in the chest in children, on account 
of the uncertainty and small value of some of the other physical signs ; 
as, for instance, the vocal resonance and fremitus, which yield valuable in- 
formation in adults. The position of the heart’s impulse is best ascertained 
by placing the surface of the hand on the chest wall, and, if necessary, by 
determining by auscultation the position of the heart by the comparative 
loudness of its sounds. It is necessary, however, to remember that the 
heart may be displaced without any fluid being present at the time of 
examination, as it may have been pushed on one side by a former effusion 
and have become fixed in an abnormal position by fibrous. adhesions ; in, this 
case the lung also will probably be adherent, and a dull note may be 
elicited over it which suggests the presence of fluid. The heart may also 
be pulled on one side or upwards by a fibroid condition of lung or chronic 
pleurisy. 

On percussion of the chest, a dull or much impaired resonance will be 
detected over the area occupied by fluid, while in most cases the sub- 
clavicular region and frequently also the supra-spinous fossa and possibly a 
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strip between the base of the scapula and the spine, will be resonant, often 
hyper-resonant. If the effusion is great the whole side will be completely 
dull and give a sense of resistance on percussion. On auscultation the 
breath sounds are weak and distant, but usually of a distinctly bronchial or 
tubular character. In the earlier stages of effusion the expiratory murmur 
is especially accentuated and bronchial, the air from the compressed lung 
being, as it were, expelled with difficulty. The breath sounds on the healthy 
side are exaggerated. The vocal resonance and fremitus may be absent or 
weak, but it may be impossible to elicit any information in this way, as the 
voices of children, especially girls, are weak, and moreover they may not be 
old enough to understand what they are wanted to do. During crying, in- 
formation of value may sometimes be obtained by placing the hand on the 
chest. Comparative measurements of the two sides show the affected side 
in recent cases to be larger than the other ; but too much value must not 
be attached to measurements, as in chronic cases some amount of retraction 
may have taken place. Of more value is the cyrtometer tracing ; this, as 
pointed out by Dr. S. Gee, shows a change of shape from the elliptical 
to the more circular form without the circumference being necessarily 
increased. 

Should a large amount of fluid be poured out in a short space of time, it 
will necessarily give rise to dyspnoea: the child will turn over on to the 
affected side or lie upon its back ; the alae nasi work, and the number of 
respirations is increased perhaps to forty or fifty. If the amount of fluid is 
smaller in quantity, the child may be tolerably comfortable while lying at 
rest, but there is dyspnoea on the slightest exertion. The amount of feverish- 
ness varies ; during the inflammatory stage before or during the period the 
serum is being poured out the temperature is usually raised two or three 
degrees ; in the course of a few days a gradual fall takes place, and there 
may be no fever or ‘only a slight elevation at night. 

Under favourable circumstances in a healthy child, the serum effused 
begins to be reabsorbed : this is usually done in the course of a few days, 
the heart if displaced returning by degrees to its normal position, the level 
of the fluid becoming lower and lower, till the side regains its normal reso- 
nance ; or, what is much more likely, a somewhat impaired resonance, which 
it retains for many weeks. The reason of this is doubtless that the re- 
expanded lung remains for some time in a sodden and congested state, and 
not improbably its. pleural surface contracts adhesions with the chest wall. 
During the stage of reabsorption friction and moist rales are frequently 
heard in the lung, and the breath sounds are weak. In some cases, however, 
this desirable reabsorption does not at once take place. The child’s health 
is impaired, he is anzemic and depressed, perhaps thick layers of lymph are 
covering ie pleural surface of the lung and chest wall, and conditions are 
not favourable for the reabsorption of the fluid after the inflammation has 
subsided ; or possibly the absorption may go on extremely slowly, ard fassu 
with the organisation of the lymph which has been poured out. Under.these 
circumstances much damage may be done, the heart may be fixed in a mal- 
position, the lung may become tied down by a thick layer of fibroid tissue, 
which, contracting, holds the lung in its grip, while the chest falls in and the 
spine becomes curved. 
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But besides a quick reabsorption of the serum, and a chronic pleurisy 
with its slow course, another result may follow, and that is, the serum may 
become pus ; this, however, is not a common result. An empyema, as a 
rule, is an empyema from the first, at least the fluid effused is turbid-looking ; 
in other words, it is thin pus, and later it becomes thick pus. It is no doubt 
most common to find that where there is reason to believe fluid has existed 
in the chest for some weeks or months, the fluid is pus and not serum, but 
then in all probability the fluid has been pus from the first and has failed to 
‘be absorbed, as would have been the case had it been serum. Serum may 
undoubtedly remain in the chest unaltered for many weeks, perhaps months ; 
but this is uncommon except in cases of tubercle, or new growths in the lung, 
or in cardiac disease. An empyema is, in the vast majority of instances at 
any rate, the result rather of a pleuro-pneumonia than a simple pleurisy. 
The more intense the inflammation the more likely it is that pus, not simple 
serum, is poured out, or that the serum poured out quickly becomes pus. 
This is especially likely to happen if a pleuro-pneumonia follows scarlet 
fever, measles or whooping cough, or indeed any pneumonia of the croupous 
type. The symptoms given by an empyema are by no means distinctive as 
between pus and serum, and often no definite diagnosis can be arrived at 
until an exploratory puncture has been made. In favour of pus in acute 
cases would be the occurrence of pleurisy as a sequel of a zymotic disease, 
espécially in a weakly child ; in chronic cases the presence of hectic, diar- 
rhoea, a sallow earthy complexion, the ‘ pointing’ of a collection of fluid in 
connection with the chest. A collection of purulent fluid may be present in 
the chest and give very few signs of its presence, except the physical signs. 
It must be remembered that in any chronic case of fluid in the chest in a 
child, that fluid is probably, but not invariably pus. The early history 
of an empyema is generally that of an acute pneumonia which does not 
clear up, and the presence of pus in the chest is likely to be thought to be 
consolidation of the lung, especially as there may be well-marked bronchial 
breathing. As an illustration of this the following case may be cited: 


A girl of g years was convalescent from scarlet fever. On the thirty-eighth day the 
temperature rose to 105°, there was intense pain referred to the left side of the chest and 
epigastrium, especially felt when she turned in bed ; there was also some want of resonance 
at the left apex. On the third day of the attack there was diminished resonance over the 
whole left side, with bronchial breathing; no displacement of the heart. On the sixth 
day there was slight displacement of the heart to the right, the dulness over the left chest 
was much more marked, the breath sounds were faint and bronchial. On the eleventh 
day the signs of fluid had increased, the heart’s impulse being felt at the left border of 
the sternum; an exploratory puncture showed the presence of pus. On the seventeenth 
day the chest was incised antiseptically, pus and much lymph escaped, a tube was inserted, 
and complete recovery ensued (see fig. 80). 


It must always be borne in mind if a croupous pneumonia does not clear 
up and the dulness disappear, or if the temperature remits instead of falling 
when the time for a crisis comes, pus may-be present in the chest.. In 
such cases the signs of consolidation of lung are gradually replaced by those 
of fluid, the latter accumulating as the pneumonic consolidation disappears. 

-Pus may be present in the chest, yet not free in the pleural cavity, but 
confined by adhesion between the lung and chest wall or diaphragm. More 
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than one localised empyema may be present on the same or opposite sides. 
Such localised collections may be present in any part, as at the apex in front, 
the base behind, or in front between the pericardium and anterior edge of 
the left lung, or between the lung and the diaphragm. We have known a 
localised empyema situated at the posterior side of the apex of one lung ; 
there was fairly good resonance in front and behind, except over a small area 
at the back of the apex of the lung. These small empyemas are often asso- 
ciated with broncho-pneumonias and chronic tuberculosis of the lung. It is 
perfectly obvious that if these collections of fluid are not large and are sur: 
rounded by and backed up by crepitant lung, diagnosis will be by no means 
easy, and it is not surprising that such should be found on the Post-mortem 
table, having escaped discovery during life. In these cases physical signs 
are not distinctive ; there will mostly be a patch of dulness, with more or 
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Fig. 80.—Temperature Chart of a case of Pleuro-pneumonia followed by Empyema, in a girl of 


g years. Signs of fluid were discovered on the sixth day, pus on the eleventh day; on the 
seventeenth day the chest was incised, followed by a fall in the temperature. 
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less resistance, but an adherent lung with thick fibroid tissue between it and 
the chest wall will give a similar note. The breath sounds are weak, perhaps 
bronchial. When in doubt it is wise to explore, not using too fine a needle, 
as if the bore is too small it is apt to become blocked with a flake of lymph 
or pus. If the layer of pus is not thick the needle may pass through the pus 
into lung beyond. These localised or latent empyemas are most likely to 
be overlooked in wasting infants and young children. No history is given 
of an acute attack; there is little cough, only wasting and a temperature 
which is subnormal in the morning and perhaps up a degree or so in the 
evening. The physical signs are but slightly marked; they are diagnosed 
as tuberculosis or simple atrophy. At the fost-mortem it is a surprise to 
find one or more local collections of pus and no tuberculosis. 
Diagnosis.—The distinction between the consolidation of pneumonia 
and pleuritic effusion in typical cases is made readily enough. The intense 
DD 


402 Diseases of the Respiratory Apparatus 


bronchial breathing, with the clear ringing rales and impaired resonance of 
pneumonic consolidation, form a marked contrast to the weak, distant breath 
sounds, wooden dulness, and displaced heart distinctive of a large effusion 
of fluid. In many cases, however, no diagnosis is possible without an ex- 
ploratory puncture, and even then a negative result does not definitely settle 
the matter, as it is quite possible to miss the fluid. A pneumonic lung 
covered with a thick layer of lymph, or a sodden lung covered with fibroid 
tissue and adherent to the chest wall, gives a wooden dulness and resistance 
closely resembling that of fluid. On the other hand, when fluid is present 
the bronchial breathing is sometimes loud and even intense. A good rule 
to follow is, whenever there is a patch of dulness that does not clear up, 
especially where there is a hectic or elevated temperature, always to explore 
by means of a subcutaneous syringe. The diagnosis between a local or 
small collection of fluid at a base and chronic pneumonia, caseous pneumonia 
and tuberculous consolidation, is often far from easy, and indeed is generally 
impossible without exploration. There may be dulness and a hectic tem- 
perature, moreover there may be a patch of impaired resonance in the axilla 
while the apex and base are resonant, or both sides may be affected. It 
may be necessary to give chloroform and make a number of exploratory 
punctures in order to obtain a diagnosis. A negative result may be arrived 
at, and yet there may be a local collection of pus not reached by the needle. 

In one of our cases there was intense bronchial breathing and increased 
vocal resonance over the whole of the right lung, except at the base; it 
was very dull all over. We removed 7 oz. of pus and more drained away 
afterwards. 

Morbid Anatomy.—It is not often that an opportunity occurs of examin- 
ing the chest of a child that has died of uncomplicated pleurisy or empyema, 
though it is common enough to find both in association with pneumonia or 
tuberculosis. The pleurisy differs much in degree, from a simply roughened 
surface to a layer of thick lymph; the adhesions which result from the 
organising of the lymph also varying greatly in toughness and thickness. 
Serum in varying amount, perhaps in greater quantity than was suspected 
during life, may be found in association with pneumonia, especially in such 
diseases as nephritis, septicaemia, and scarlet fever. The lung corresponding 
to the position of the fluid is collapsed and airless, The result of a past 
pleurisy, especially when this has been chronic, is sometimes seen at the Zost- 
mortem in the shape of thick fibroid adhesions which completely surround 
and infiltrate the lung. The latter is completely adherent, airless, in a 
condition of cirrhosis, traversed by bands of fibroid tissue, and occupying a 
position at the posterior aspect of the chest in contact with the spine. In 
other cases there may be found adhesions connecting both lungs with the 
chest wall and diaphragm, and on cutting through the lungs they appear to 
be riddled with cavities, which are in reality dilated bronchial tubes. The 
relation between empyemas and tuberculosis is interesting and important. It 
is believed by some that the subjects of chronic empyemas are apt to become 
tuberculous ; in other words, patients who suffer from a chronic empyema are 
likely to die of phthisis. We do not think, at least as far as our experience 
goes, that there is any Aost-mortem evidence to support this. That chronic 
pneumonia may terminate in tuberculosis by the mediastinal glands becoming 
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caseous is an almost every-day experience, but this certainly does not apply 
to empyema. Barlow and Parker, however, state that they have met with 
cases where they believed a tuberculosis was secondary toa chronic empyema. 
Localised collections of pus may sometimes be found in connection with 
chronic tuberculosis, but in these cases the pus is apparently secondary to the 
tuberculous process. | 

Suppurative or simple pericarditis may take place by extension of the 
inflammation from the pleura. . 

The bacteriology of empyemas has received much attention of recent 
years. These researches show that in children the commonest micro-organism 
found in the pus is the pneumococcus. Netter found in a series of go cases 
of empyema in children, the pneumococcus in 80°6 per cent., in 73°8 per cent. 
it was present by itself, in the remaining 6:8 per cent. it was associated with 
staphylococci, tubercle bacilli, or streptococci. Streptococci were present in 
13°3 per cent. and the bacillus of tubercle in 5°5 percent. This author found 
the streptococcus and bacillus of tubercle more frequently present in the 
empyemas of adults than children. His researches led him to form the 
opinion that the pneumococcic empyemas are more benign and the pro- 
gnosis is more favourable than in those cases in which streptococci and 
bacilli of tubercle are found. Thus, a bacteriological examination of the 
pus from the first puncture becomes of importance. Netter treated 66 cases 
of pneumococcic empyemas, 3 of them being double, with only 7 deaths ; 
on the other hand, he had 7 fatal cases of streptococcic empyemas out of 
gcases. The latter are usually secondary to scarlet fever, measles, erysipelas. 

More recently Dr. W. J. S. Bythell has examined the pus of 40 cases of 
empyema, most of them being patients at the Manchester Children’s Hospital. 
He found pneumococci in go per cent. of the cases examined, in 65 per cent. 
this organism was also present, in the remaining cases the pneumococci were 
mixed with the streptococcus, tubercle bacillus, Friedlander’s bacillus, and 
M. tetragenus. Streptococci were present alone in 2 cases out of the 4o. 
The latter cases were mild and not as malignant as Netter’s cases. It is 
clear the prognosis must depend upon age, complications and other circum- 
stances besides the character of the bacilli present. 

Treatment.—In the early stages of dry pleurisy, where the pain is severest, 
the child is necessarily placed in bed, small doses of an anodyne being given, 
and hot applications applied to the chest. Small doses of opiates relieve the 
pain best, such as Dover’s powder or 29-7 grain of morphia given sub- 
cutaneously ; the latter may be administered to children over four years, but 
not to infants. Hot poultices may be used with less fear than in pneumonia 
where much lung is involved. Strapping the chest on the affected side with 
strips of belladonna plaster is often very useful. 

The natural course of a dry pleurisy is towards recovery, the inflamma- 
tory condition of the pleura subsiding, the lymph effused being organised, 
and the lung becoming adherent to the chest wall. The adhesions thus 
formed differ very much in their firmness and strength, the lung being 
perhaps only loosely attached to the parietes, so that its movements are only 
slightly if at all impaired, or firmly attached by thick leathery adhesions, 
so that it cannot be torn away without damage. In the latter case the ad- : 


hesions are extensive, the movements of the lung are impaired, it never 
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properly empties itself of air, and it is in consequence always more or less 
in a congested or cedematous condition, and possibly becomes infiltrated with 
fibroid tissue while the. bronchial tubes become dilated. Such cases are 
probably the result of chronic or subacute pleurisy ; the chest may also con- 
tract and fall in. When an effusion of fluid has occurred, in the vast 
majority of cases reabsorption takes place after the inflammatory condition 
of the pleura has subsided, and the tension of blood in the vessels has become 
reduced to normal. Life, however, may be threatened from the excess of fluid 
thrown out ; under these circumstances nearly the whole of the blood in the 
body is passing through the sound lung ; it is consequently intensely con- 
gested, and may become cedematous. Moreover, the right side of the heart 
is over-distended, and as a consequence sudden death is apt to ensue. For 
this reason no time should be lost, if the dyspnoea and distress become great, 
in relieving the chest by the withdrawal of some of the effused fluid. On the 
other hand, the mere presence of fluid in the chest, if there are no signs of 
distress, does not necessitate operative interference, as in the great majority 
of cases absorption takes place in the course of a few days ora week. Opera- 
tive interference, therefore, is called for in all cases where there is dyspnea 
or orthopncea when lying quietly in bed, or where there is much displacement 
of the heart. In those chronic cases where the fluid is not absorbed or is not 
diminishing in quantity after the lapse of a few weeks, the serum may be 
removed from the chest by means either of the aspirator or by trocar and 
cannula, the small ones introduced by Dr. Southey for the removal of the 
fluid in ascites answering very well. Whatever method is selected, the fluid 
should be removed slowly, and there is no necessity to remove all that can 
be aspirated. Too rapid aspiration of the fluid is apt to lead to bleeding 
into the chest from rupture of some of the capillary vessels, and may possibly 
cause emphysema of the lung on account of one part of the lung expanding 
faster than the other. On the whole, we believe the best results are obtained 
by the use of Southey’s trocar and cannula. One of these may be introduced 
without difficulty and without pain if local anesthesia be produced, a piece of 
fine india-rubber tube attached, and the fluid allowed slowly to drain away 
for a couple of hours or so, 10 to 20 oz. being thus withdrawn ; if neces- 
sary two cannule can be inserted. In those cases where the dyspnea 
is extreme, relief is more quickly obtained by aspiration. It may not im- 
probably happen that the pleural cavity in part fills up again and a second 
or a third removal be required. ‘In the less acute cases, where there is no 
urgency and no removal is attempted, the child should be confined to bed in 
a warm room and carefully protected from cold. It may be doubted if any 
drug materially aids the reabsorption of the effused fluid, though the usual 
treatment in such cases—namely, giving iodide of potassium internally and 
painting liniment of iodine mixed with an equal quantity of glycerine exter- 
nally—appears to be useful. The lin. iodi by itself requires using with care, 
especially in young or weakly children. 

The natural course of an empyema differs from that of a simple serous 
effusion. In a minority of cases, especially where the empyema is small 
and confined by adhesions, it may dry up, and the inspissated pus in time 
become cretaceous. But this event can hardly be expected, and should it 
take place, especially if the empyema be a large one, the result, accompanied 
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as it is by retraction of the chest and compression of the lung, is anything 
but satisfactory. The presence of pus in the chest is inconsistent with good 
health, to say nothing of the risks the patients run of its burrowing in various 
directions. The child with a chronic undrained empyema probably suffers 
from hectic fever, is aneemic and sallow, the skin becomes rough, the fingers 
clubbed, and the child emaciates. Various other results may follow: the 
pus may find its way through the intercostals, and point in the fourth or 
fifth space ; it may then gradually undermine the skin and a chronic 
discharge take place. It may open through the lung into a bronchial tube 
and be gradually coughed up; in this way recovery may eventually take 
place, though the process is a slow one; or an abscess or abscesses may 
form in the lung. An empyema on the right side may, either by con- 
tiguity or by opening through the diaphragm, give rise to an abscess in the 
liver. It may open into the abdomen by finding its way through the diaphragm, 
and set up peritonitis. The pus may burrow any distance, opening through 
the abdominal walls or simulating a lumbar abscess. . 

Directly a diagnosis of pus in the chest is made, arrangements should be 
made to evacuate it, and this in the vast majority of cases should be by free 
incision and drainage. Aspiration may be tried once or twice in local 
empyemata, especially in infants and small children ; but it is only in the 
minority of cases that it will succeed, as the cavity usually fills up again 
and separates the parts which should be kept in contact if a cure is to result. 

The surgical treatment of suppuration within the pleural cavity is based 
on the ordinary principles guiding us in the management of abscesses else- 
where. Hence, although it occasionally happens that pleural abscesses dry © 
up and do not discharge at all, or discharge through the lung or elsewhere 
and then heal, none of these possibilities should be looked for, and the treat- 
ment practically resolves itself into tapping and free incision. 

Tapping an empyema with a simple trocar and allowing the fluid to drain 
away through a tube into an antiseptic lotion is a mode of treatment that 
is successful in certain cases, but is open to several objections. The cases 
for which it is suitable are those where the empyema is recent, of small size, 
contains no masses of lymph or caseous material, and where the lung is not 
bound down by firm adhesions but is ready to expand on removal of the com- 
pressing fluid ; further, it is important for the successful employment of this 
plan that the pus be contained in one cavity only and not be loculated. The 
dangers of tapping are the risk of wounding the lung by thrusting the trocar 
too far inwards on the one hand, and on the other the possibility of pushing 
the thickened pleura or a layer of lymph before the trocar so that the 
abscess cavity is not opened. There is also the likelihood of the cannula 
becoming blocked with lymph or caseous material, and of incomplete 
emptying of the cavity because it is loculated or because the lung cannot 
re-expand. 

Aspiration is open to the same objections, with the additional one that 
if too powerful suction is employed there is likely to be bleeding from the 
surface of the lung or the pleura, and the cavity may become partially filled 
with clot which readily decomposes. 

The difficulty of emptying the cavity when the lung cannot re-expand has 
been met by Mr. R. W. Parker by the plan of injecting aseptic air into the 
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pleura to replace the pus as it flows away, or lotions may be used with the 
same object ; but the plan has not met, and is not likely to meet, with general 
approval. Aspiration, then, may be employed for small, single, recent 
empyemata, and in some few of such cases after one or two fone the pus 
will cease to be secreted. Should there be chronic disease of the lung, 
caseous material, glandular or other, or disease of the ribs or spine, since the 
source of irritation remains, pus formation will go on and aspiration cannot 
be sufficient. Failing, then, tapping or aspiration, the remaining resource 
is free incision and drainage of the abscess. The general plan of operation 
may be described first, and certain special points alluded to afterwards. 

The incision should be an inch or more in length, and should be made 
along the lower margin of the space selected, so as to avoid injury to the 
intercostal vessels. The tissues should be gradually cut through until the 
pleura is reached, all bleeding being arrested before the pleura is opened. 
If the membrane is not much thickened, a sharp director may be thrust 
through it and used as a guide for the knife ; if, however, it is very tough 
and thick, as may be the case if the disease is of long standing, it is better to 
incise it at once with the knife. As soon as the cavity is reached a pair or 
dressing or sinus forceps should be passed in, opened, and the pus allowed 
to escape freely. The drainage tube is then to be inserted and secured by 
a thread round the chest unless a special tube is employed. Possibly the 
dressings will be soaked and require changing in a few hours ; if, however, 
the cavity is fairly emptied and thick wood-wool pads are employed, this is 
not likely to be the case. 

The special points to be considered are the position of the incision, the 
question of resection of a portion of rib, the drainage tube, the management 
of adhesions, and the washing out of the chest. 

First, then the position of the incision. Where the empyema is local the 
incision must of course be made over it, and the lowest convenient spot for 
drainage should be chosen. Where the whole pleural cavity is filled with 
pus a difference of opinion exists as to the most suitable spot for the opening. 
Mr. Marshall advocated an incision in the front of the chest, others prefer 
the axilla. We think, however, on the whole, the best place is just behind 
and below the angle of the scapula in the eighth interspace—this spot 
affords good drainage when the patient lies on his back or side ; it is not 
quite so convenient for dressing, but it is nearly at the lowest point of the 
cavity, yet not so low as to risk injury to the diaphragm, which is liable to be 
drawn up to take the place of the shrunken lung.’ Unless the incision is 
made too far back, there is no great thickness of muscle to cut through. 

As to drainage, though in some cases where the chest is very full of 
fluid the intercostal spaces may be widened and bulging, yet much more often 
this is not so, and the ribs are so close together that it is difficult to get a 
tube into the chest, and when inserted it is liable to be nipped by pressure of 
the ribs. In such cases a piece of rib should undoubtedly be excised. The 
tube should not project far into the pleural cavity, but only just far enough 
to be clear of the thickened pleura, otherwise it will fail to drain the cavity, 

1 The objection that an empyema usually heals up at the back first, and that therefore 


a cavity is likely to remain unclosed in front, has not in our experience proved a valid 
objection to the posterior incision. 
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and may be blocked by pressure against the lung. A double tube, or two 
pieces of tubing fixed together side by side (Battams), are preferred by some 
surgeons ; the plan is useful if it is intended to wash out the chest, but in 
many cases it is open to the objection given above. 

After opening the chest a finger should be passed in if possible to 
ascertain the size of the cavity and to break down any adhesions shutting in 
localised collections of pus,' as well as to remove any masses of lymph or 
solid material in the cavity. If the pus is foul or thick and flaky, as large a 
tube as possible should be put in, and all solid and offensive matter care- 
fully removed after resection of a portion of a rib. Should any bleeding 
occur from the intercostal vessels, they may be picked up or secured by a 
catgut ligature passed round the rib including the vessel ; this is easily done 
with an aneurism needle. Bleeding from the granulating surface of the pleura 
after exploration soon ceases of itself, but all clots should be washed out. 

During the operation careful watch must be kept by the anesthetist that 
the child does not suffer from having to lie upon the sound side, and at any 
sign of failing pulse or respiration the child must be turned upon its back or 
towards the affected side. The after-treatment of empyema consists in 
keeping the cavity aseptic and well-drained ; obstruction of the tube is most 
likely to be due to flakes of lymph or to slipping of the tube if a rigid one is 
used, to nipping of the tube by the ribs if rubber is employed. As regards 
washing out the chest it must be remembered that there is a certain amount 
of danger in it ; cases of sudden death during the process have several times 
been recorded, possibly from irritation of cardiac nerves in the wall of the 
cavity, or from sudden dyspncea ; this risk should deter us from washing 
out an empyema unless the discharge continues to be foul, and it should 
lead to caution and the avoidance of any distension of the cavity or the use 
of irritant lotions even in such cases. _ In free incision of the chest the opening 
is of course large enough to admit air readily, hence there is no obstacle to 
complete emptying of the cavity. The tube should not be left out until the 
discharge has nearly or quite ceased, and exploration with a probe has shown 
that the cavity is filled up ; often, though there is but little discharge, a good- 
sized cavity or a long sinus remains, and if the external wound is allowed to 
close, fresh collections of pus will take place. In a certain number of cases 
the empyema will be pointing externally when the case is first seen ; such 
pointing most commonly occurs in the front of the chest from the second to 
the fifth space, the matter sometimes pushing forward and pointing through 
the mamma. If the skin is already thinned the pus should be let out at this 
spot and the case managed as usual ; if, however, the cavity does not drain 
freely, a long probe should be passed through the anterior orifice, and cut 
down upon a more dependent spot, and a drainage tube inserted there. 
While admitting that the successful management of empyema is not simply 
- a question of drainage as in other abscesses, we think a dependent opening 
is a highly important matter. A free outlet is absolutely essential. 

Sometimes the pressure of the drainage tube causes ulceration of one of 
the ribs ; this is, however, a matter of little importance, since the rib usually 
recovers after removal of the tube. 


1 Dr. Fagge states that loculation is very rarely found dest mortem, 
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In a certain proportion of cases, after drainage of the empyema, the 
cavity does not become obliterated, but remains as a -pus-secreting sac ; 
this is due either to imperfect expansion of the lung or insufficient com- 
pensatory falling in of the chest wall. Under such conditions the discharge. 
may go on indefinitely and cause lardaceous disease and hectic fever ; it is 
then necessary to find other means of allowing the surfaces of the abscess 
sac to come together. For this purpose resection of one or more ribs 
(Estlander’s operation ') has been devised. Although in children, from the 
softness and flexibility of the ribs and spine, the chest generally falls in 
readily, this is by no means always the case, and the operation should be 
done as soon as it is clear that 
progress is not being made or the 
child’s health is failing. Where 
there is an insufficient opening 
for drainage, it is also necessary 
in some cases to provide a larger 
orifice by removal of part of a 
rib; and, indeed, it is a good 
practice to excise a portion of rib 
in all cases where the child is 
not so feeble as to make even 
this slight addition to the severity 
of the operation undesirable. 
We practically always do so as 
a matter of routine. The opera- 
tion is a simple one ; to remove 
a single rib the lowest one in 
the cavity should be chosen, 
usually the seventh or eighth. 
An incision is made along it 
down to the bone, the periosteum 
is readily peeled back with a 
raspatory, and about an inch or 
more of the rib is cut out with 
bone forceps; the periosteum 
and pleura are then incised 
parallel with and avoiding the 

Fig. 81.—Deformity of Chest due to Empyema. intercostal vessels ; if the artery 

is wounded, however, it is easily 
secured now that the rib is gone. When the resection is done to allow 
collapse of the chest wall, from two to five ribs may have to be resected, 
two or three inches of bone being taken from each ; in such case a quadri- 
lateral flap of the soft parts should be turned forward and the ribs removed | 
one after the other. Though it is perhaps better in such cases to remove 
the bones subperiosteally, the periosteum should be cut away before closing 
the wound, otherwise it often happens that ossification rapidly takes place 
and fills up the gap in the chest wall, and so prevents the desired collapse. 


1 Estlander’s operation is strictly the removal of a sufficient ek of the chest wall to 
follow a,complete collapse. 
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We have sometimes found the intercostal vessels obliterated in these cases, 
and there has been no arterial bleeding at all. Marshall has divided the 
costal cartilages subcutaneously with the same object, but resection is the 
more complete operation, and it sounds and looks more formidable than it 
is. The subsequent management of the wound requires no description. 
Unless an empyema speedily recovers, more or less retraction of the side 
necessarily results, and from this a lateral, or rather, as Lane has pointed 
out, a true rotato-lateral curvature of the spine follows: this of course is 
largely irremediable, but some improvement may be obtained by treatment. 
(vzde Lateral Curvature). (Fig. 81.) 

Inasmuch as the ribs are less yielding near the angles, it is better to 
remove the bone as far back as possible up to the edge of the erector spine. 
We have tried osteotomy of the rib at the posterior part at the same time 
as resection to allow more complete falling in of the chest wall, but found 
little was to be gained by this means, since the rib is held firmly in place by 
the surrounding soft parts. 


Spasmodic Asthma 


Spasmodic Asthma is a disease which perhaps ought to be classed with 
the ‘neuroses,’ but on account of its frequent association with bronchial 
catarrh and emphysema it is most convenient to discuss it under respiratory 
diseases. ‘Asthma’ or a condition of urgent dyspnoea occurs in renal 
disease, cardiac failure, pressure on the air-passages by tumours, and in 
hysteria ; but in these instances the dyspnoea is secondary, and need not be 
discussed here. The term asthma is popularly applied to chronic bronchitis, 
but it is needless to say that the dyspncea of bronchitis is caused by bronchial 
tubes choked by thick mucus, and not by spasm of the bronchial muscles, as 
it presumably is in asthma. 

True asthma appears to be related to ‘cyclic’ vomiting, recurring head- 
aches, and epilepsy, and is due to functional disturbance of the respiratory 
centre brought about by some reflex irritation. It is a common disease in 
children, commencing in many instances about the second or third year, or 
later, but at times it begins even earlier. Dr. W. Ewart has published a 
typical case in an infant of 7 months old, and we have seen a case in an 
infant of 8 weeks, whose father and uncle suffered from this complaint. In 
some respects it resembles laryngismus, but as far as we know children who 
suffer from laryngismus do not exhibit any tendency to asthma. The disease 
is frequently hereditary, or at least runs in families. 

The exciting causes of an attack are various, the commonest being a 
bronchial catarrh or bronchitis, nasal catarrh, especially where there are 
also ‘post-nasal adenoids,’ ‘hay fever, undigested food in the alimentary 
canal. ‘The acute attack usually begins in the small hours of the morning, 
the child being seized with dyspncea; it sits up in bed and fights for its 
breath, the respirations are quick, the alee nasi work, and the face is a dusky 
colour and the lips cyanosed. On listening to the chest, hissing and rhonchi 
are heard all over. The attack may last for several hours, then the dyspnoea 
becomes less urgent and a free secretion of mucus takes place. While such 
is the course of a typical uncomplicated attack, we constantly find there is 
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more or less bronchitis associated with it. Before the attack develops there 
is for some hours or days a certain wheeziness noted, and an acute 
exacerbation occurs at night time ; next day there is no distress, but rhonchus 
can be heard all over the chest, and any exertion causes dyspnoea. The 
child is a long time before its chest is normal, and then perhaps exposure to 
cold brings. on another bronchial catarrh and another attack of asthma. 
As time goes on if the attacks follow one another with great frequency, the 
lungs become emphysematous and the chest constricted. Asthma is not 
dangerous to life, there does not seem to be any special tendency to tuber- 
culosis in those who suffer, but the prognosis as far as the attacks are con- 
cerned is uncertain. 

With regard to the treatment, diet is of great importance, as there can 
be no doubt that indigestion aggravates or in some cases starts the attacks. 
As a general rule the child should live largely on eggs, vegetables, and milk, 
using meat sparingly ; but fish, chicken, and soup may be allowed. Alcohol 
and all highly seasoned foods should be avoided. Care should be taken 
with regard to the clothing ; it is especially important that the under 
garments should be all wool so as to avoid chills. There must be no 
‘coddling’ at one time and carelessness as regards colds at another time. 
Plenty of fresh air whenever possible, and no steamy, over-heated rooms 
during a bronchial attack. Climate is of great importance, but it is not easy 
to say what climate will suit. Some do best in climates like Falmouth, Sid- 
mouth, or the South of France, during the winter, and Buxton, Malvern—in 
summer—or high lands which are breezy and bracing. Between the attacks 
the best medicine is cod-liver oil in some form ; both arsenic and iodide of 
potassium may be tried, and are sometimes of benefit. Carlsbad salts and 
citrate of lithia and potash are useful in aperient doses from time to time. 
During the attack the fumes of burning powder containing stramonium, 
nitre and tobacco unquestionably relieve the majority of cases. The drug 
which most quickly relieves is morphia subcutaneously, #5 of a grain being 
the usual dose for a child of 7 to 10 years of age. Chloral is useful, but 
acts more slowly. Heroin has been used with some success in doses of 315 
to 35 of a grain and repeated. 

Nasal adenoids and hypertrophied tonsils should be removed, as they 
aggravate the attacks by obstructing the air passages, and they are moreover 
a source of discomfort to the patient. We doubt very much if spasmodic 
asthma is ever cured by their removal, but the general health and comfort of 
the child is improved. 


Diseases of the Bronchial Glands 


The tracheo-bronchial glands are situated in the middle mediastinum in 
close relationship with the trachea and bronchi; they are some ten to twelve 
in number, and are arranged in three groups ; one set surrounds the trachea, 
another group is situated at the bifurcation, and a third around the right and 
left bronchi. The pulmonary glands are situated at the root of the lung and 
accompany the bronchi into the substance of the lung. These glands receive 
the lymphatics of the lungs and bronchi, and like other lymphatic glands 
readily become inflamed and swollen during attacks of bronchitis and 
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broncho-pneumonia, especially after measles and whooping cough, and are 
apt to remain chronically enlarged, and further to become easeous and to 
suppurate. During this inflammatory process more or less thickening and 
matting often takes place in surrounding parts, so that the glands may 
become adherent to the trachea or bronchi or cesophagus. The glands and 
connective tissue in the anterior and posterior mediastinum may also become 
affected, so that the antero-internal edges of the lungs and the whole con- 
tents of the mediastinum may become thickened and matted together. 

Caseation of the mediastinal glands is exceedingly common in children, 
and they may be found in this condition in the bodies of children dying of 
various diseases, but they are almost universally caseous in those dying of 
pulmonary tuberculosis or chronic catarrhal pneumonia. In many cases 
of acute or chronic tuberculosis it is clear that the disease in the glands is 
older than the tubercle in the lungs, and has spread from the former to the 
latter. In such cases the glands have become enlarged secondarily to some 
bronchitis or pneumonia, have undergone caseation, and the lungs have 
been infected in consequence of caseating bronchial or pulmonary glands, 
the tuberculous disease spreading into the lungs from the root. (See 
TUBERCULOSIS, p. 245.) 

Symptoms.—In the large majority of cases there are no distinctive 
symptoms of caseating mediastinal glands, which per se are not more 
likely to give rise to symptoms than caseating glands in the neck; but, 
inasmuch as they are so frequently associated with early or chronic tuber- 
culosis of the lungs, the subjects of them are hardly likely to present the 
appearances of health. Not infrequently, however, they are found un- 
expectedly in the bodies of children dying of other diseases. With regard 
to physical signs, it must be clear from a consideration of the anatomy of 
the mediastinum that the glands lie too deeply to be detected by percussion 
unless they are enormously enlarged ; this may take place in sarcomatous 
enlargement, but rarely in tuberculosis. It has been asserted that when 
enlarged they can be detected by a diminished resonance in the inter- 
scapular region, corresponding to the first three dorsal vertebrze ; but, inas- 
much as the thick posterior edges of the lungs, besides the aorta, cesophagus, 
and a mass of muscle, intervene between the glands and the surface, it is 
certain that the enlargement must be very considerable to modify the per- 
cussion note in this position. Enlarged glands are more likely to modify the 
resonance behind the upper part of the sternum and adjacent cartilages, but 
in infants and young children the anterior mediastinum is occupied by the 
thymus, which would mask any enlargement of the lymphatic glands ; and 
in older children, where the thymus is small, lymphatic glands must be very 
much enlarged to come to the surface and give rise to any dulness, covered 
as they are by the anterior edges of the lungs. Error may easily arise from 
a dulness due to a past pleurisy and consequent adhesion along the anterior 
edges of the lungs. If the results of percussion are uncertain, those derived 
from auscultation are necessarily more so, except in considerable enlarge- 
ment of glands. Of the pressure signs, the most reliable is weak breathing 
in one of the lungs in consequence of pressure on the right or left bronchus ; 
this symptom is of undoubted value, but as there is usually some tuber- 
culous lesion in the lungs, it may very easily be masked. Attacks of 
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paroxysmal dyspnoea, and cough with stridulous breathing, may also be 
present on account of the nerves being involved. Swelling of the face and 
distension of the jugulars have also been described, but these are far more 
frequently due to constant coughing than to any pressure on the large veins 
in the chest. A caseous gland not infrequently becomes adherent to the 
trachea or one of the bronchi, and ulcerates into it, and caseous matter may 
be coughed up ; in a few instances it has happened that this takes place 
suddenly and death results from plugging of the windpipe. In other 
instances the glands may form an abscess which points in one of the inter- 
costal spaces close to the sternum, as in a case under the care of Dr. 


Fig. 82.—Section through a large mass of cheesy glands at the bifurcation of the trachea and 
extending along the bronchi into the lung. Two of the glands are beginning to show signs 
of softening at their centres. (After W. P. Northrup, M.D.) 


Eustace Smith, or may open into the cesophagus. In one of our own cases 
a mediastinal abscess pointed near the left edge of the sternum, low 
down. 

The pulmonary glands which accompany the small bronchial glands into 
the lungs may become caseous, soften, and form cavities, more especially in 
the lower lobes. It must be acknowledged that caseous glands can rarely 
be diagnosed during life with anything like certainty, partly on account of 
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their lying deeply, and partly from the fact that they are so commonly asso- 
ciated with chronic lung disease. They rarely attain any large size, and 
consequently do not modify the percussion note or press on the veins, bronchi, 
or nerves. 

When, however, the mediastinal glands become the seat of a new growth, 
such as lymphadenoma, the case is different ; they may become enormously 
enlarged, surrounding the veins and bronchi, giving rise to marked dulness 
over the sternum and adjoining rib cartilages, and pressure signs from in- 
volvement of the vessels. Attacks of paroxysmal breathing are common on 
account of pressure on the recurrent laryngeal and other nerves. The course 
of the disease usually extends over a few months only, the patient getting 
progressively worse. Among the early symptoms will usually be those of 
disturbed innervation. There are attacks of paroxysmal cough, with a metal- 
lic ring and stridulous breathing and orthopncea, so that the child has to 
be propped up to get its breath ; in the later stages the distress is often very 
great. The voice is altered, perhaps reduced to a whisper. The return of 
blood to the chest may be interfered with on account of the superior vena 
cava being compressed, giving rise to a distension of the jugular or axillary 
veins and swelling of the face or arms. Fluid may be present in one or both 
pleural cavities from pressure on the azygos veins. If the tumour is of any 
size, there will be dulness over the sternum or in the adjoining region, parti- 
cularly to the left edge of the sternum in the upper intercostal spaces. In- 
tense bronchial breathing may be heard here. Moreover, the lung may be 
pushed to the left by the encroachment of the tumour, which may bulge 
forward the sternum and ribs. 


Chronic Tuberculosis of the Lungs 


Infancy and Early Childhood.—No age is free from liability to be affected 
with tubercle ; thus Demme has found tuberculous disease of the intestine in 
an infant of twenty-nine days. 

Tuberculous disease is not common in infants of a few months old ; at 
this period gastro-intestinal atrophy is exceedingly common, and is lable 
to be mistaken for tuberculous disease on account of the wasting which takes 
place. Tuberculosis in young children rarely begins as does the phthisis of 
adults by a growth of tubercle and a condensation at the apices of the lungs, 
and a gradual extension downwards taking place, but is apt to be far more 
widespread in its distribution both in the lungs and inthe body. _ It is there- 
fore far more difficult to diagnose by means of physical signs, which are less 
distinctive than are those of adults. It is needless to say that the same 
general appearances are found in the bodies of children as in adults dying of 
tuberculosis—grey tubercle, caseous masses, iron-grey infiltration and fibroid 
tissue in excessive quantity, and irregular cavities. The distribution, however, 
usually differs, one of the chief differences being that in adults the tuberculous 
processes appear to have a special affinity for the apices ; in early childhood 
there is no such predilection, the hilus of the lung or base being frequently 
affected before the apex. The bronchial glands are almost constantly 
found caseous, with also the small pulmonary glands which accompany the 
bronchi, the latter suppurating and forming small cavities near the root of 
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the lungs. In this way a tuberculosis may spread into the lungs from the 
hilus. Not infrequently one or both bases are semi-solid from caseating 
pneumonia with ragged cavities, at other times a similar state of things is 
found at the apex. In other cases both lungs are stuffed with clusters of 
grey or yellow tubercles surrounding the terminal bronchi. There may be 
tubercle on the surface of the pleura, with more or less pleurisy or small 
local empyemas. The abdominal organs are exceedingly apt to be affected : 
cheesy masses are frequently found in the liver, spleen and kidneys ; cheesy 
mesenteric glands and ulceration of the intestines are very common in cases 
of general tuberculosis. Tubercles are not infrequently found on the peri- 
toneum and other serous membranes, as the pleura and meninges of the 
brain. Tuberculous disease of bone may be associated with a general dis- 
tribution of tubercle throughout the body. (See TUBERCULOSIS, p. 245.) 
Symptoms.—lf the diagnosis of phthisis in the early stages is difficult in 
adults, when it is possible to auscultate and percuss the apices of the lungs 
carefully, to examine the sputa for bacilli, and cross-question the patient 
concerning the symptoms presented, it is necessarily much more difficult in 
the infant or young child, where the symptoms are rarely definite and where 
the lesions are so widely spread throughout the body. The younger the 
subject the more likely are the symptoms to be wanting in distinctiveness 
and the diagnosis to be consequently difficult, frequently wasting and a 
family history of tuberculosis being nearly all there is to go by. The tem- 
perature is usually hectic, normal, or perhaps subnormal in the morning, and 
reaching 102° or 103° in the evening, though this may be reversed. There 
may be diarrhoea without apparent cause, and various dyspeptic troubles ; 
cough, though this may be absent ; perhaps enlargement of some external 
glands. An examination of the lungs may reveal very little: perhaps some 
want of resonance over the base or apex or in the interscapular region or 
axilla, with some ringing consonant rales or crepitation. There is progressive 
wasting, which in a child of over a year or eighteen months is more sus- 
picious than in an infant a few months old, where wasting is more often 
due to chronic intestinal catarrh than to tuberculosis. In those cases where 
wasting and hectic follow measles, whooping cough, bronchitis, or broncho- 
pneumonia, there is a strong suspicion of tuberculosis, even though there 
may have been a period of comparative health intervening between the 
acute attack and the hectic supervening ; a family history of phthisis would 
make the case look still more threatening. In the later stages the sym- 
ptoms become more decisive. ‘The hectic continues, the wasting is pro- 
gressive, the cough is troublesome, the diarrhcea perhaps is still present, 
parasitic stomatitis makes its appearance, the feet, hands, and face become 
cedematous, and the child is anemic and very weak. Examination of 
the chest will now show some marked dulness or loss of resonance over | 
some portion of lung, apex or. base, with bronchial breathing and sharp con- 
sonating rales ; often one is surprised to find how little can be detected 
in the chest, even when it is evident that the child is far advanced in 
tuberculous disease. The typical signs of a cavity can rarely be elicited, 
inasmuch as the cavities in the lungs of infants and young children are not 
often larger than marbles or walnuts ; most frequently they have irregular 
and ragged walls. A cracked-pot sound may sometimes be elicited in front, 
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but on account of the yielding nature of the chest walls in an infant it is 
of no diagnostic value as regards a cavity. 

Diagnosis.—Whenever wasting occurs as a prominent symptom during 
infancy and childhood, tuberculosis is certain to be thought of ; wasting 
occurs in all dyspeptic diseases during infancy, and it may simulate the 
wasting of tuberculosis when it occurs in connection with empyema or 
broncho-pneumonia in young children. An empyema may readily be mis- 
taken for tuberculosis of the lung if a careful examination of the lungs is 
not made, aided if necessary by an exploratory puncture, as there is wasting, 
hectic, and cough. The difficulty in deciding may be great without explora- 
tion if the empyema is localised or there is more than one. A chronic 
effusion in the pericardium may be mistaken for tuberculous disease. It is 
often difficult in cases of chronic broncho-pneumonia, the chronic condition 
following an acute attack, to decide if a tuberculous process is going on. 
There may be wasting and hectic, and yet after some weeks the temperature 
will gradually fall, the lung clear up, and the child perfectly recover. In 
most cases only the progress of the case will decide the question. 

Older Children.—After the age of six years—in other words, after the 
commencement of the second dentition—chronic tuberculosis much more 
frequently resembles the chronic phthisis of adults than it does before this 
era. As the child gets older the resemblance becomes still more close. 
Children before this age rarely suffer from chronic tuberculosis of the adult type. 
The early symptoms are those of cough, loss of appetite, diarrhoea, wasting, 
night sweats, and hectic ; progressive weakness ; the symptom which we miss 
for the most part is hemoptysis, which, though sometimes present, is much 
more frequently absent in children than in adults, and less blood is expectorated. 
An examination of the chest may perhaps disclose some loss of resonance at 
one apex (usually the right), with perhaps some rhonchus or moist sounds, 
or there may be no loss of resonance, only the signs of a chronic or subacute 
bronchial catarrh localised in the apex of a lung ; or there may be impaired 
resonance only, due to the presence of a thickened pleura and adherent 
lung. In this stage children perhaps more often than adults improve under 
treatment and a careful hygiene, and may be restored to perfect health ; there 
is abundant evidence to demonstrate this. If the disease progresses the 
hectic and wasting continue, the child becomes pallid and weak, the diar- — 
rhoea frequent and troublesome, especially following meals; the physical 
signs show an extended area of lung involved, the tuberculous infiltration 
travelling from the apex towards the base, and giving rise to caseous degene- 
ration, fibroid changes, and cavitation. The progress of such cases is apt 
to be more rapid than it is in adults, a fatal result occurring in four to 
sixmonths. In the last stages the emaciation is extreme, the feet oedematous, 
bed sores are apt to form, and while the patient may linger for a while if no 
intercurrent affection brings the end quickly, it must be borne in mind that 
such cases are exceedingly apt to be brought to a conclusion by tuberculous 
meningitis in any stage early or late. The abdominal organs are also apt 
to join in a more extensive spreading of tubercle than is the case later in 
life; mesenteric disease, extensive ulceration of bowels, peritonitis sub- 
acute or acute, are apt to be present, and necessarily influence the course 
of the disease. Hzemoptysis, which may be fatal almost immediately, 
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occasionally occurs ; in other cases blood may be expectorated in consider- 
able quantities. 

Sometimes an acute phthisis takes place without miliary tuberculosis 
being present ; the tuberculous process taking the form of clusters of grey 
tubercle surrounding the bronchi, the process beginning at the apex and 
travelling towards the base, the symptoms being those of a rapid phthisis, 
perhaps extending over a month or two. 

On the other hand, a fibroid phthisis essentially chronic in its course 
may take place, appearing at times to be stationary, or the patient undergoes 
considerable improvement. In these cases there is much fibroid change and 
iron-grey induration of lung with retraction of chest. The physical signs 
develop slowly, there is dulness of an apex, which gradually becomes almost 
absolute, intense bronchial breathing, consonant rales and gradual retraction 
of the affected side. The child may fatten and appear to flourish, and present 
a normal temperature, but it is easily exhausted, suffers from dyspncea on 
exertion, its face and lips are turgid, and the fingers become clubbed. In 
a few cases there is hemoptysis, but this is the exception. It is possible 
that the process may become arrested, the lung being converted into fibroid 
tissue. In the majority of cases the disease is progressive, and the opposite 
apex becomes affected. The whole course may extend over several years 
unless bronchitis or some other intercurrent disease supervenes. 

The principal clinical differences between chronic phthisis in older 
children and adults may be summed up as follows : 

1. Frequency with which children in the first stage recover. 

2. Frequency with which the disease is brought to an abrupt termination 
by some acute affection, as tuberculous meningitis, pleurisy, peritonitis, or 
acute miliary tuberculosis. 

3. Comparative rarity of haemoptysis in the early stages and of laryngitis 
in the latter stages. 

4. Frequency of complication with abdominal tuberculosis. 

5. Comparative rarity as compared with that of adults of extensive cavities 
in the lungs. 

6. Rarity with which the larynx is affected with tuberculosis. 

The post-mortem appearances are mostly similar to those found under 
similar circumstances in adults. Irregular ragged cavities, varying in size 
from a hazel nut to a walnut, most numerous in the upper lobes, with cheesy 
masses and fibroid indurations ; the same condition in the lower lobes in 
an earlier stage, with more or less crepitant lung. As a rule there is not 
much grey tubercle, but caseous masses, sometimes associated with peri- 
bronchial grey or yellow tubercles. There are not often cavities of large 
size, but these occur at times; in one case, in a boy of 8 years, who had 
suffered for six months, there was a cavity in the upper two-thirds of the left 
lung as large as an adult’s clenched fist. Pleurisy and small collections of 
pus are not uncommon. The bronchial glands are almost invariably en- 
larged and caseous. 

Instead of the above, especially in the more acute cases, the lungs may 
be everywhere infiltrated with clusters of peribronchial tubercles, which 
crowd the upper lobes, where ragged irregular cavitation is commencing, 
while they are more sparely scattered through the lower lobes. 
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In fibroid phthisis an extensive portion of one or both lungs is cicatrised 
and solid, bands of fibrous tissue run across, there is much grey infiltration, 
dilated bronchi, caseous glands, and perhaps small ragged cavities. Other 
portions of lung are hypertrophic or emphysematous, perhaps containing 
scattered clusters of peribronchial tubercles. 

Cheesy tubercles are met with constantly in other organs than the lung, 
especially in the liver, spleen, and kidneys ; caseous mesenteric glands and 
ulceration of the intestines may also be associated with lung mischief. 

Lreatment.—The treatment of enlarged and caseous glands is necessarily 
the same in large measure as that of early tuberculosis. If a child, say one 
from three to six years of age, suffers from a hacking paroxysmal cough, is 
slightly feverish at night, remains in a condition of ill-defined malaise, especi- 
ally if he has recently suffered from bronchitis, whooping cough, or measles, 
the suspicion will be raised that there is either caseation of the bronchial glands 
or an early tuberculosis of the lungs. There can be no certainty about the 
diagnosis, but if the family history points to tuberculosis there is only too 
much reason for anxiety. The indications for treatment which suggest 
themselves are to place the child under conditions in which there will be the 
least possible irritation of the lungs and bronchial tubes, and to supply him 
with nourishment in suitable quantities and in the most digestible forms. 
It is needless to say that these indications are fulfilled with difficulty or only 
partially. Residence in the smoke and dirt of large towns, or on damp 
clay subsoils, is alike bad, and if possible the child should be removed to 
some breezy moorland site or bracing seaside place. Fresh air when it can 
be taken without risk of cold is of the greatest possible advantage in bracing 
up the digestive organs. In winter, if it be impossible to seek a warmer 
climate, thoroughly warm and well-ventilated apartments free from draughts 
must be secured. A well-warmed but not ‘stuffy’ house is a great advan- 
tage, as the child may in such a case have the ‘run’ of the whole house 
without being exposed to cold passages and open windows. A nourishing, 
easily assimilated diet should be prescribed, a variety being introduced in 
order to tempt the capricious appetite often present. A cup of beef tea 
the last thing at night will often ease the cough and soothe the child to 
sleep. 

Of special medicinal treatment, cod-liver oil, malt extract, mineral acids 
with cinchonine and the hypophosphites may be prescribed with advantage. 
Creasote or guaiacol is often prescribed. Counter-irritants are useful ; they 
are hardly likely to have much effect on glands which are actually caseating, 
but they undoubtedly favourably influence chronic catarrhs of the bronchial 
mucous membranes. Among the milder ones, the lin. pot. iodid. c. sapone 
may be rubbed into the chest every evening, a piece of ‘ swansdown’ or layer 
of cotton wool being applied. A stronger application may be made by diluting 
lim iodi with glycerine and water (F. 27), and applying it to the sternum 
or the subclavicular region every night and covering it over with a layer of 
cotton wool. Care must be taken not to render the skin sore by applying it 
too frequently on the same spot. 

The more urgent symptoms present when the nerves are involved by a 
mediastinal tumour—and these are often very distressing—may be relieved in 
many cases by warm applications, such as fomentations, and small doses of 
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nepenthe or morphia. Relief will probably be obtained from opiates com- 
bined with ether or chloroform if the dyspnoea is due to spasm. Inhalations 
of chloroform, ether, or nitrate of amyl usually relieve. Small doses of 
morphia given subcutaneously may be tried. 

Much that has been said applies to the early stages of all forms of chronic 
tuberculosis of the lungs. It is of the greatest possible importance to recog- 
nise the disease in its early stages, when there isa fair probability that it may 
be arrested or undergo a natural cure if the conditions are favourable. To 
this end an equable temperature, a pure bracing air, protection from cold and 


damp and rapid temperature changes are of the greatest importance. The 


Fig. 83.—Actinomycosis of Lung, penetrating the chest wall. 


presence of tubercle in the lungs naturally predisposes to catarrhs and local 
pneumonias, and exposure to unfavourable conditions likely to favour their 
development is certain greatly to aggravate the disease. Great care must 
also be taken in the food which the child takes and in treating any departure 
from a healthy condition of the child’s digestive system. A condition of 
catarrh of the bowels is very often present in tuberculous diseases apart from 
any local lesion, and it is an important factor in producing the wasting which 
accompanies tuberculosis. 


Actinomycosts of Lung AIQ 


Actinomycosis of Lung 


The only case we have met with was in a girl aged 7 years, who was sent 
to us by Dr. Kinghorn. There was a soft swelling on the left chest pos- 
teriorly, more or less fixed, cough, and bronchial breathing was heard in the 
neighbourhood of the swelling. The swelling was opened under chloroform 
and some thick pus escaped. It was difficult to drain and the pus found its 
way out at various openings, and much granulation tissue formed (see fig. 83). 
Dr. Walker Hall found the ray fungus in the pus and scrapings from the 
granulations. Various secondary abscesses formed with a chronic septic 
condition. After several months of hectic fever, during which time the 
wasting became extreme, she died of exhaustion. Symptoms had been 
present for nearly a year. It was ascertained she was fond of eating raw 
oatmeal, and had the previous summer eaten a good deal of corn plucked 
from the fields. 


Post-mortem.—Left lung, lower lobe consolidated, and slate-coloured, infiltrated with 
purulent cavities, very friable and firmly adherent to the diaphragm and also to the chest 
wall. The pus-containing cavities in the lung had penetrated the chest walls (see fig. 83) 
and also the diaphragm, giving rise to a localised collection of greenish shreddy pus in 
the left hypochondrium. The spleen was involved in the peritoneal abscess and con- 
tained various small abscesses ; weight 7$ oz. ‘The heart, liver, right lung and kidneys 
were normal. (Notes by H. H. Rayner.) 
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CHAPTER XVIII 


DISEASES OF THE CIRCULATORY SYSTEM 


Diseases of the Heart 


Physical Examination—An examination of the heart includes an en- 
‘deavour to determine its position, size, and the character of the cardiac 
sounds. It is needless to say that the younger the child, the more difficult 
it is to make a satisfactory examination. The first point to determine is the 
position of the apex beat, and as this gives us important information for 
making a diagnosis, it should never be neglected. If not visible its position 
may usually be felt by laying the extended hand on the cardiac area, and 
note must be made as to whether it occupies a larger space than normal, and 
whether it is accompanied by a thrill. The usual position of the cardiac 
impulse in adults is in the fifth interspace and well within the left nipple line. 
Symington has shown, by a number of frozen sections of the thorax at 
different ages, that during childhood the apex beat is apt to take a more 
external position as regards the nipple than in later years, a result due to 
the greater relative narrowness of the child’s chest in the transverse 
diameter. As a matter of fact, it is usually well within the nipple line in most 
children according to our observations, but we must not hastily come to the 
conclusion that because we may find in a given case it is actually in a line 
with the nipple that disease is present. If external in position to the nipple 
we should always be suspicious that there is an abnormal displacement of 
the heart to the left, or there is some dilatation of the left ventricle... If the 
impulse is raised it would suggest that it was displaced upwards by a dis- 
tended stomach or other abdominal enlargement, or there is chronic lung 
disease of the left apex, or possibly pericardial effusion. If the impulse is 
displaced to the right there is in all probability fluid in the left pleura. 
Epigastric pulsation in a case of chronic heart disease generally means 
dilatation of the right ventricle. A heaving impulse lower than normal, the 
chest wall being lifted during systole, suggests hypertrophy of the left 
ventricle ; a diffused weak impulse implies dilatation. 

In mapping out the size and position of the heart by means of percussion 
we necessarily take the ‘deep dulness’ as our guide, but as the cardiac 
dulness shades away laterally into the pulmonary resonance, great care 
must be taken in the determination. Let us bear in mind that the shape 


and elasticity of the chest walls may modify tlie percussion note, and this is 
” 
1 Steffen comes to the conclusion that in most children the cardiac impulse is zm the 


nipple line, and in some instances 1 cm. external, without indicating disease. 
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especially true in percussing over the lower half of the sternum. Some writers 
have laid down rules as to the limits of the cardiac dulness in children of 
various ages. We doubt very much the correctness of some of the statements 
which have been made, and we should recommend the student to bear in 
mind only the limits which he has been accustomed to observe in the wards 
of an adult hospital, not forgetting that a slight extension of dulness to the left 
does not necessarily mean a pathological condition. The upper limit of the 
heart is the upper edge of the third left costal cartilage ; dulness extending 
higher than this suggests fluid in the pericardium, an enlarged heart, or a 
lesion at the left apex of the lung. The left border of the heart should lie 
within a curved line drawn from the junction of the third left costal cartilage 
with the sternum, extending downwards and to the left to the fifth space 
just within the nipple line. The right border corresponding to the right 
auricle should lie within a line drawn from the above point curving down- 
wards and outwards along the right edge of the sternum. Inferiorly the 
cardiac dulness cannot be distinguished from the hepatic dulness. In chronic 
disease the chest wall is frequently bulged over the cardiac area, while the 
dull area is extended both to the left and right, and may even measure as 
much as 6 inches across from side to side. We will defer reference to the 
cardiac sounds till later. 


Congenital Heart Disease 


The different forms of malformed hearts are exceedingly numerous and 
defy any attempt at classification, but as many of these, though of great 
interest to the anatomist as illustrating the various stages of development, 
are of little practical importance to the clinician, no detailed description is 
needed here. The principal causes at work in producing these malformations 
may be classified as follows : (1) Persistence of foetal openings, more par- 
ticularly the foramen ovale, in consequence of the lungs remaining in part in 
the foetal state after birth ; there is obstruction through the lungs and over- 
filling of the right heart. (2) Endocarditis, occurring during fcetal life, 
affecting the pulmonary, the tricuspid, and less often the aortic or mitral 
valves, producing stenosis at the valvular orifice, and as a secondary effect 
the persistence of the foramen ovale, or ductus arteriosus ; or the septum 
ventriculorum may remain incomplete. (3) An arrest of development at 
some period of foetal life or the results of a false step, as it were, as when 
a transposition of the aorta and pulmonary artery occurs. Congenital heart 
disease is in some cases associated with other developmental defects. It is 
not uncommon in Mongolian and other imbeciles. : 

Congenital heart disease not infrequently occurs in several members of 
the same family ; in one case coming under our notice, where there were four 
children, two sisters and two brothers were thus affected. 

Symptoms.—Cyanosis and the presence of a bruit are the only reliable 
signs of congenital heart disease. Cyanosis is mostly, but not universally, 
present, and it varies considerably in intensity. It is most marked, and is 
sometimes only present, when the infant cries, the face being dusky, the lips 
and tongue and extremities becoming of a bluish tinge. We must, however, 
bear in mind that some cyanosis may be present in prematurely born infants 
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when the lungs are but partially inflated, and remain in the foetal state, and 
often atrophic and feeble infants have blue and cold hands and feet. If, 
however, the cyanosis persists for many weeks, it is probably due to mal- 
formation of the heart. In a certain proportion of cases murmurs are heard. 
These are apt to be of a rough, rasping, superficial character, and the rhythm 
is often exceedingly difficult to determine, on account of the rapid action of 
the infant’s heart. 

The differential diagnosis is very frequently impossible, and only a sort 
of guess can be made. The position of greatest intensity should be deter- 
mined ; but this is not always easy, as many of the murmurs are so loud 
that they are heard all over the chest. Note should be taken as to whether 
the bruit replaces or is only heard through, as it were, the heart sounds. A 
thorough examination cannot, perhaps, be made at first, as it is unwise to 
expose a weakly infant too much, and, moreover, the possibility of a peri- 
cardial friction sound in newly-born infants must not be forgotten. Any 
external congenital malformation would suggest that the heart defect was 
the result of some arrest of development or some abnormal development 
rather than due to endocarditis. 

Children with congenital heart disease readily succumb to zymotic 
disease, as measles and whooping cough, or to attacks of diarrhoea or 
bronchitis. With a failing heart there may be orthopncea, cardiac angina, 
and dropsy. In some cases we have seen, angina has been a. marked 
feature, and only relieved by injection of morphia. 

The prognosis is, of course, bad, but much uncertainty must necessarily 
exist, as the diagnosis of the exact form of lesion present often cannot be 
made. The more cyanosis present the worse is the prognosis, as, in infants 
at least, there is a great liability to meningeal hzemorrhage taking place, 
either slowly or during a fit of crying, vomiting, or coughing. Convulsions 
may at any time supervene and quickly prove fatal. The venous state of 
the blood interferes with the secretion of the digestive juices, and the whole 
system is worked at a disadvantage. In older children the amount of 
hypertrophy and dilatation must be taken into account in making a pro- 
gnosis ; the greater it is, the nearer is the heart to the end of itstether. The 
extent to which clubbing of the fingers is present must also be considered. 
While it is always well to give a cautious prognosis especially in cases 
accompanied by cyanosis, yet it not unfrequently happens that bruits dis- 
appear in the course of months or years, and the bad prognosis is not 
justified by subsequent events. A certain number of rather unpromising 
cases manage to struggle through infancy and childhood to early adult life. 

Patent Foramen Ovale.—The foramen ovale allows of the passage of 
blood from the right to the left auricle during foetal life (see fig. 84), but 
closes up shortly after birth if there is no obstruction to the circulation of 
blood in the pulmonary system, and consequent increased blood pressure 
on the right side of the heart. If, on the other hand, the lungs are only 
partially expanded, remaining in part in the foetal condition, a portion of the 
blood which under normal conditions would enter the pulmonary circulation 
escapes it by passing directly from the right heart to the left through the 
foramen ovale. Repeated attacks of bronchitis after birth may have a 
similar effect in preventing the closure of the foramen ovale. The further 
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history of such cases is uncertain, but there is reason to suppose that, if the 
child remains free from pulmonary trouble, the foramen ovale may close, or 
at least allow of but little mixture of the blood of the auricles, and be there- 
fore of but slight detriment to the patient. It is not uncommon to meet 
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Fig. 84.—Plan of Foetal Circulation (Gray’s ‘ Anatomy’). 


with such cases in children a year or two old, who come under medical 
treatment for bronchitis, and in whom a loud systolic basic bruit is heard, 
which varies in intensity according to the amount of pulmonary trouble 
present. In one of our own cases, a child of 13 months, there was much 
bronchitis, anemia, and cedema ; the child recovered for a while, but died 
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of diphtheria nine months later. The fost-mortem showed the foramen 
ovale to be the size of a shilling, partly closed by membranous bands 
crossing it; possibly these had produced the bruit heard during life. The 
pulmonary artery was dilated. An open foramen ovale is usually present 
in cases where there is stenosis of the pulmonary artery or tricuspid orifice. 
The murmur produced by the passage of blood through an unclosed 
foramen ovale is heard best at the base of the heart in front, with a 
maximum intensity on the left fourth or fifth interspace near the sternum. 
As the foramen ovale lies immediately behind the pulmonary valves, it may 
be impossible to decide at which orifice a bruit may be produced. If the 
bruit alters much in. intensity from time to time, it is probably produced at 
the foramen ovale, and is also heard well behind. In position the foramen 
lies at the posterior aspect of the heart, on a level with the fifth costal 
cartilage, where it joins the sternum, being behind the sternum and some- 
what to the right. Posteriorly it lies just in front of the seventh vertebra. 
There may be an open foramen and yet no bruit be heard, as, if there is no 
pulmonary obstruction, there may be little or no rush of blood through the 
orifice. As the passage of blood from auricle to auricle takes place during 
the auricular systole, presumably the bruit should be ‘ presystolic’ in 
rhythm, immediately preceding the first cardiac sound. It can readily be 
understood that it is not easy to distinguish between a presystolic and 
a systolic bruit in an infant or young child, especially if there is some 
pulmonary trouble. 

It is not uncommon to find a more or less open foramen ovale in older 
children. In one of our cases, a boy of 10} years who suffered from 
chronic heart disease and had had several attacks of rheumatism, we found 
post mortem a large dilated heart with a much-thickened pericardium, an 
abnormally small aorta only admitting a little finger, an open foramen ovale, 
and a thickened and puckered mitral valve. 

Patent Ductus Arteriosus.—The ductus arteriosus remains open (see 
fig. 84) in most of the cases of pulmonary and mitral stenosis. A bruit pro- 
duced by the passage of blood through the open duct would be most likely 
heard loudest in the second left interspace near the sternum. According to 
T. Fisher, an ‘undulating but continuous murmur,’ heard over the second or 
third interspace, is present when the duct is patent. In some cases a patent 
ductus arteriosus and a more or less open foramen ovale are the only 
anomalies present. This was so in two cases reported by J. Thomson and 
Drummond ; in both these loud murmurs were heard in the left second 
space near the sternum and propagated over the whole precordial region. 
There was no cyanosis in either case. In some cases there is an open 
ductus and no bruit heard. 

Patent Septum Ventriculorum.— Unlike the inter-auricular partition, 
the septum between the ventricles becomes complete during fcetal life, 
usually during the third month. If, however, there is any obstruction at the 
pulmonary orifice, or any malformation which renders unequal the pressure 
of blood in the two ventricles, the ventricular septum remains incomplete 
and allows of the passage of blood from one ventricle to the other. The 
spot which remains open, or is the last to close up, is the so-called ‘un- 
defended spot’ at the base, where the septum intervenes between the mitral 
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and tricuspid valves, and is normally the thinnest and most membranous. 
An incomplete septum is usually associated with pulmonary obstruction, or 
is found in cases where the aorta arises from both ventricles, or where there 
is transposition of the great vessels. In some few cases it appears to be a 
primary defect arising from arrest of development or some unknown cause. 
In such cases the child may live several years, the heart becoming enlarged, 
more particularly on account of the left ventricle undergoing dilatation and 
hypertrophy in its efforts to maintain sufficient tension in the arteries during 
the systole, while under the disadvantage of its contents being in part forced 
into the more feebly acting right ventricle. The murmur produced is loud 
and rough, replacing the first sound ; it is heard loudest over the lower part 
of the sternum, but is well conducted to the seat of cardiac impulse. It is 
also, if loud, heard both in the axilla and posteriorly.? 

Stenosis of the Pulmonary and Tricuspid Orifices.—If an endo- 
carditis occur during foetal life, especially during the early period, it is apt 
to affect the pulmonary and tricuspid valves, the liability of the valves on the 
left side being greater towards the end of foetal life, as more and more work 
is imposed upon the left heart. In some cases a complete stenosis of the 
pulmonary and tricuspid orifices takes place ; the heart is trilocular. Thus, 
in the case of an infant markedly cyanotic during life, but who lived for four 
months, it was found that the pulmonary orifice was completely closed, the 
tricuspid only admitted a crowquill, and the right ventricle was contracted 
and diminutive. There was an open foramen ovale, and the pulmonary 
circulation had been maintained by an open ductus arteriosus, the lungs 
being thus supplied by the aorta. In other cases, where the stenosis of the 
pulmonary artery is only partial, the patient may live for years or even reach 
adult life ; there is usually an open foramen ovale, or ductus arteriosus, or 
defective interventricular septum ; cyanosis is mostly present, of a more or 
less high grade ; the child easily gets out of breath, is backward in talking 
and getting on its feet, and is incapable of any great amount of exertion. 
The murmur present is usually loud, superficial, and rasping, being best 
heard in the pulmonary area, over the second left costal cartilage near the 
sternum. The pulmonary second sound is absent. There may be signs of 
dilatation of the right ventricle, such as epigastric pulsation. 

This is the commonest form of congenital heart disease found in children 
who have survived infancy and early childhood. Such children may live to 
grow up, but are apt to suffer from tuberculosis or to be carried off by 
bronchitis or pneumonia. Post-natal endocarditis is sometimes superadded. 
The diagnosis is not easy between pulmonary stenosis, open foramen ovale, 
and patent ductus arteriosus, without other lesion, especially as the bruit 
heard may result from the presence of both lesions. In pulmonary stenosis 
there is more likely to be cyanosis and a dilated right ventricle, with the 
murmur confined to, and heard loudest in the pulmonary area. Cadet de 
Gassicourt has reported a case where a bruit was produced through enlarged 
glands pressing on the pulmonary artery. 

Stenosis of the Aorta or Mitral Valve.—In some cases there appears 
to be a congenital smallness of the aorta and arterial system, though it most 

1 See case reported by Hutton in the Aédstracts, Children’s Hospital, Pendlebury, 
1883, p. 45; and Keating and Edwards, Arch. of Pediatrics, p. 134, 1887. 
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commonly is the result of undergrowth, being secondary to some other 
cardiac lesion, by reason of which the arterial system is imperfectly supplied 
with blood. An endocarditis occurring late in foetal life sometimes affects 
the aortic valves, and an endocarditis may also occur after birth, and deform 
or pucker the valves. In such cases, if there is marked obstruction at the 
aortic valves, the ductus arteriosus may remain open, and some of the blood 
may pass, as it does during fcetal life, from the pulmonary artery into the 
aorta, without passing through the lungs ; the left ventricle becomes hyper- 
trophied. When the stenosis is only moderate, life may.be prolonged for 
many years. Stenosis of the mitral valves may also occur, but it is less 
common than aortic stenosis. In one of T. Fisher’s cases, that of an infant 
of 15 months, the cardiac impulse was in the fifth space, just outside the 


Fig. 8s.—Congenital Heart Disease, from a child aged 19 months. Stenosis of the pulmonary 
artery. a@, aorta; 4, pulmonary artery ; c, patent ductus arteriosus. 


nipple line, and a high-pitched bruit was heard over the whole cardiac area, 
but not behind. The child was small and anzemic, but not cyanosed. At 
the post-mortem the heart was found to be much hypertrophied, weighing 
41 oz. ; the mitral orifice was stenosed, being only 75 of an inch in diameter. 

Transposition of the Aorta and Pulmonary Artery.—This curious 
malformation is not uncommon ; the foramen ovale and ventricular septum 
remain open. Life is rarely prolonged for more than a few months ; there 
is much cyanosis, but no bruit is present. A diagnosis during life is hardly 
possible. Of the many other malformations or arrests of development, such 
as a heart consisting of single auricle and ventricle, or a three-chambered 
heart, it is unnecessary to speak. 


— 
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Modifications of the Blood in Cyanosis.—Recent investigations by 
Vaquez, Widal, and Variot have demonstrated that the blood in chronic 
cyanosis shows marked differences from normal blood, the most striking 
being an increase of the number of blood corpuscles. In a recent case 
coming under our notice, Dr. Rayner found 8,000,000 red corpuscles per 
c. mill. ; often there is an excessive haemoglobin index. The blood discs 
have been described as larger than normal; the alkalinity and also the 
density of the blood is increased. 


Diseases of the Pericardium 


In a few cases a congenital absence of pericardium or some defect 
in the pericardium has been recorded. In some cases a hernia or diver- 


Fig. 86.—Same heart as fig. 85. Right ventricle opened. a@,.aorta arising from both ventricles ; 
é, pulmonary artery, valves adherent, only admits a large probe ; c, incomplete interventricular 
septum ; @, tricuspid valves. 


ticulum has been present ; these congenital defects are of little practical 
interest. 
Pericarditis 


Etiology.—I\n children, as in adults, the most important association of 
pericarditis is with rheumatism, acute or subacute, as it arises more often 
during a rheumatic attack than under any other condition. An exception to 
this, however, occurs, for in children under three years of age rheumatism is 
an uncommon ailment, and pericarditis when present is most frequently the 
result of an extension of the inflammation from pleuro-pneumonia or 
empyema or arises in association with such attacks. It is by no means 
uncommon to hear a pericardial friction sound during an attack of pneumonia 
in young children, or perhaps to discover fost mortem that a pericarditis has 
taken place in a case which was looked upon during life as one of simple 
broncho- or pleuro-pneumonia. In such cases, if they recover, a chronic 
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pericardial effusion, sometimes purulent, may remain after the pulmonary 
lesion has been recovered from. 

Pericarditis occasionally occurs during an attack of scarlet fever, either 
associated with synovitis, or it may be in the absence of any joint compli- 
cations. It occurs also during the course of post-scarlatinal nephritis, as a 
result of a uraemic condition, and under such circumstances must be looked 
upon as of extremely evil augury. It may occur during septiczemia, to what- 
ever cause this may be attributed, or in periostitis and ostitis, and we have 
known it supervene in an attack of influenza. 

Pericarditis occurring in a child over 3 years of age is most frequently 
associated with the rheumatic state. Not that it only occurs during an attack 
of acute rheumatism, for it may supervene when there is no joint pain what- 
ever, or when the joint pain is slight ; but it occurs in a rheumatic individual, 
one who has already suffered from an attack, or who suffers from some of 
the associations of rheumatism, such as chorea, erythema nodosum, or endo- 
carditis. Pericarditis is apt to crop up in an unexpected and unexplained 
manner, and it should be carefully looked for whenever indefinite precordial 
or epigastric pain is complained of. It must be borne in mind that, like 
pleurisy, it occurs in an extremely mild form ; a pericardial rub may be heard 
unexpectedly in the absence of any definite symptoms in children who are 
going about and make no complaint of pain or dyspncea. These attacks 
pass away, and presumably leave more or less of adhesions between the 
visceral and parietal layers of the pericardium. Does pericarditis recur? 
No doubt it does, in spite of fibroid adhesions and damage to the serous 
layer by former attacks, 

Cases of pericarditis occurring during foetal life have been recorded by 
Billard, Bednar, and others. It also occurs in the septicaemia of the newly 
born, secondary to an inflammatory condition of the cord. 

Symptoms.—The subjective symptoms are usually ill defined, especially 
in young children, and are of comparatively little importance as helps to 
diagnosis. The signs and symptoms mostly to be relied on are: (1) The 
presence of a pericardial friction sound. (2) An increased area of cardiac 
dulness proportionate to the effusion present. (3) The disappearance of the 
apex beat, or the position of the apex beat is raised and its area extended. 
(4) There is heart pain and perhaps tenderness on pressure over the cardiac 
region. A pericardial friction sound can hardly be overlooked if carefully 
listened for, and is not likely to be mistaken for valvular murmurs, except, 
perhaps, in the case of infants the subject of congenital heart disease, the 
murmur in such cases being often harsh and superficial. It must not be for- 
gotten that the presence of a friction sound is not incompatible with a large 
amount of effusion into the pericardial sac. It mostly, however, disappears 
as effusion takes place, and reappears as the liquid becomes absorbed. 
As effusion takes place into the sac, the area of cardiac dulness is neces- 
sarily increased in proportion to the amount of fluid present. The peri- 
cardium of a healthy child (age 6-9 years) when fully distended contains, 
according to Sibson, about 6 oz.,1 but much larger quantities than this are 


1 In enlarged hearts at this age, the pericardium may contain two or three times this 
amount, 
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often present: the effect of the distension of the sac with fluid:is to increase 
the cardiac dulness laterally, and in an upward direction, the lungs, especially 
the left, being pushed on one side, so that the dulness extends to the second 
left costal cartilage, or even as high as the clavicle, and over a corresponding 
portion of the sternum. In lesser effusions the fluid tends to accumulate in 
the lowest part, and so modifies the dulness in a lateral direction. The 
cardiac impulse disappears and the sounds become faint if the effusion is 
large, as a layer of fluid is interposed between the heart and the chest walls. 
Instead of the apex beat disappearing, it may be diffused and raised so as to 
be palpable or visible in the third and fourth spaces, as pointed out by 
Sibson. Pericarditis may take place without any complaint of pain on 
the part of the patient, and hence may be easily overlooked in a mild case. 
In severe cases the pain is referred to the cardiac region, and pressure with 
the fingers or stethoscope causes pain. 

The discovery of a friction sound is usually the first thing to call atten- 
tion to the attack. There may be only a slight rub or a loud grating 
sound heard all over the chest. At this stage, where there is no fluid present, 
presuming there is no valvular disease or dilatation, there is no, or but little, 
dyspnoea, probably more or less pain in the chest, quickened pulse, and 
moderate fever. The amount of fever present is variable, seldom very high— 
Io1° F. to 103° F. in a severe case ; the temperature usually falls by lysis 
towards the end of the week. The rub may disappear in a few days in con- 
sequence of adhesions being formed. On the other hand, the friction sounds 
may entirely or in part disappear in consequence of effusion taking place ; 
as the effusion increases dyspncea becomes more marked: at first it is 
slight, but if the effusion becomes large the dyspnoea increases, coming on 
in paroxysms accompanied by cyanosis, and there is perhaps a small, 
irregular pulse. It must not be forgotten that a considerable effusion 
may be present and yet a loud friction sound be heard caused by a small 
portion of the roughened layers of pericardium coming in contact. Death 
may be sudden at this stage, especially in those cases where pericarditis 
supervenes on old heart mischief, and the cardiac walls have become degener- 
ated. In other cases the fluid is gradually absorbed, the friction is again 
heard more or less intensely, and finally disappears as adhesion takes place. 

No inflammatory affection differs more in intensity than rheumatic peri- 
carditis. There is little doubt that slight attacks occur which are over- 
looked, for a pericardial friction sound is heard at times when least expected, 
and disappears again without producing any symptoms of importance, or 
without the child having been ill, or it may be discovered during an inter- 
current attack of scarlet fever or pneumonia. On the other hand, acute 
pericarditis, or ‘acute carditis, as Dr. Sturges has called it, is a severe and 
dangerous affection, especially when it supervenes in patients whose mitral 
valves have been damaged by attacks of endocarditis, and dilatation of the 
heart cavities has occurred. The damaged heart has, when surrounded by 
lymph and fluid, to struggle with an increased load, and no wonder the 
prominent feature of the attack is cardiac failure. In these severe cases 
there is a quickened and perhaps irregular and intermittent pulse, orthopnea, 
vomiting, with an anxious and worn expression of face. In the worst cases, 
when the effusion of fluid is great, the patient has an ashen or cyanotic look 
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he sits up in bed leaning forward, and bringing all the extra muscles of 
respiration into play in the struggle for breath. Oedema of the extremities, 
ascites, and pleural effusion may be present. 

In the slighter cases of pericarditis, loose adhesions or attachments may 
take place between the two layers of the pericardium. The result of a single 
attack may be unimportant, but if there are repeated attacks, and they are 
severe, tough and thick adhesions are formed. ‘The heart is thus surrounded 
by a thick fibrous coat, perhaps one-eighth to a quarter of an inch in thick- 
ness, which clogs and impedes the systole of the ventricles. Gradual dila- 
tation of all the cavities takes place, with thinning of their walls. This 
condition of things is naturally made worse by an endocarditis, which 
thickens and deforms the mitral and perhaps the tricuspid valves. Thus, as 
an illustration of these results, we may refer to the following case: A girl of 
12 years, who had suffered from chronic heart disease for some years ; at 
the fost-mortem the heart with the attached pericardium and containing 
clot weighed 22 oz., the pericardium was thick and adherent and leathery, 
all the cavities were dilated, the mitral valve had suffered from old and 
recent endocarditis, the tricuspid orifice and the pulmonary artery were 
abnormally wide, the aorta was small, just admitting the little finger, and 
indeed the aorta and its branches were no larger than those of a child of 
3 years. No doubt in this case the aorta had failed to develop normally 
on account of the small amount of blood which passed through it. In these 
cases it is possible that the dilatation is really an acute and rapid process 
occurring during attacks of rheumatism, and not entirely the result of an 
adherent and thickened pericardium. 

There can be little doubt, as both Dr. O. Sturges and more recently 
Dr. D. B. Lees have pointed out, that what often passes as pericarditis is in 
reality acute carditis or myocarditis—that is, the changes are not confined 
to the pericardium, but the muscles of the heart walls may suffer severely © 
from the effects of the rheumatic toxins, and, as a consequence, the muscular | 
walls are weakened and the cardiac cavities become dilated. This dilatation 
is an active process in acute cases, and is not dependent upon mitral regur- 
gitation, the result of endocarditis. Dr. Lees also points out that acute 
dilatation may take place during a rheumatic attack without the assistance 
of pericarditis, though it is much more pronounced if pericarditis is present. 
A first attack of rheumatism may lead to an acute dilatation of the heart if 
the attack is a sharp one, and if it does not prove fatal it may leave a much- 
dilated condition and perhaps adherent pericardium. 

An effusion into the pericardium, like an effusion into the pleural cavity, 
may be chronic. It sometimes happens, as we have already pointed out, 
especially in young children, that a pericardial and pleural effusion takes 
place, the latter becomes absorbed, and adhesions form while the peri- 
cardium remains distended with fluid. If the child is seen for the first time 
when this has occurred, an error in diagnosis is very easy, as the dulness 
caused by a distended pericardium shades away into the impaired resonance 
given by a compressed and adherent left lung. We have several times seen 
in young children fluid aspirated from the pericardium by a needle passed 
into the axilla, when it was believed the fluid was being drawn from the left 
pleural cavity. In these cases, it was found at the Zost-mortem examination 
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the needle had passed through the compressed left lung and entered the 
distended pericardium. 

A chronic pericardial effusion is sometimes present in tuberculous sub- 
jects, after the manner of a peritoneal effusion: this may be of long 
standing, and the diagnosis may be difficult, as the effusion may be 
associated with a mediastinitis and may suggest the presence of mediastinal 
tumour. It was so in the following case : 


Chronic Pericarditis and Perttonitis, Contracted Mitral, General Miliary Tuber- 
culosts.—John Hy. P., aged 7 years. Mother states he has always been a healthy boy till 
four months ago, when he had bronchitis ; has been wasting ever since; his belly has 
been swelling since. Admitted August 27, 1885. Is an anemic, flabby boy, with dis- 
tended abdomen, evidently containing much peritoneal fluid; right side of chest is 
normal; the left is quite dull in front, reaching to the clavicle above, and shading away 
in the stomach resonance and axilla, which is also resonant; the whole cardiac area 
is included in the dull area, the dulness extends to the right just beyond the right sternal 
line; posteriorly the percussion note is normal; over the dull area there is bronchial 
breathing both with ex- and inspiration ; there are no moist sounds ; the cardiac impulse 
is not visible or palpable ; cardiac sounds normal; the veins on the chest are enlarged and 
tortuous; there is marked ascites; the liver is enlarged; the spleen not felt ; urine not 
albuminous. September 24.—Boy continues much in same state; less ascites; the 
temperature continues normal or subnormal ; he does not appear ill or in any way un- 
comfortable ; the glands in the neck under the jaw are enlarging. November 11.—Went 
home for a while. Readmitted December ro, 1886. Has been fairly well at home, except 
he has bad cough and his belly has swollen more ;, physical signs in chest much the 
same; there is, however, more dyspnoea ; the face has a bluish tinge, and the superficial 
veins on chest more distended; exploration of chest in dull area with a hypodermic 
syringe ; some straw-coloured coagulable fluid like serum was withdrawn. January 22.— 
Has been getting worse for some weeks past ; temperature has since December 13 been 
99°-1o01°-103°; the physical signs have not materially altered, except there is some 
impaired resonance now at base of left lung behind. January 24.—Has been vomiting ; 
pulse 96 ; irregular and intermittent ; temperature 98°-102°. January 25.—Continues to 
vomit; the ascites has much diminished. Died January 27.—Post-mortem.—Some 
emaciation ; some bulging over cardiac area; on opening chest it is seen the pericardium 
is distended, pushing the left lung away to the left out of sight, the edge of the right lung 
partly overlapping pericardium ; there is a complete matting together of the pericardium 
and mediastinal glands with excess of fibre tissue ; the mediastinal glands are enlarged, 
containing miliary tubercle ; some are shrunken and pigmented ; the right lung is normal; 
the left is compressed, surrounded by old adhesions and recent miliary tubercle; on 
section it is condensed ; recent pulmonary apoplexy ; the pericardium is adherent to the 
parts around ; on cutting into it its walls are nearly 3 inch thick, it contains 2 or 3 oz. of 
serum and much loose granular lymph; heart somewhat small, lymph on the surface ; 
mitral valve only admits forefinger ; tricuspid, 23 fingers; edges of mitral valve hard and 
sclerotic ; left auricle wall thickened ; left ventricle cavity small; right ventricle dilated ; 
a few ounces of fluid in peritoneum ; omentum indurated, covered with recent miliary 
tubercles ; large and small intestines covered with miliary tubercles; no ulcers internally ; 
liver adherent to the diaphragm and covered with miliary tubercles ; section fatty ; kidneys, 
a few cheesy tubercles; spleen normal; brain, lymph in Sylvian fissures, around cere- 
bellum, and in interpeduncular space ; fluid in ventricles; tubercle on the vessels. 


Chronic pericardial effusions are apt to become purulent, and in rare cases 
the pus may find its way to the surface after the fashion of an empyema ; 
this happened in one of our own cases, a child of 18 months, the abscess 
pointing near the tip of the sternum ; after the abscess was opened the child 
died of exhaustion, and the diagnosis was verified fost mortem. In such 
cases there is difficulty in deciding as to the origin of the pus, as to whether 
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the abscess is a collection of pus finding its way out from the mediastinum 
or from the pericardium. A collection of pus in the pericardium is most 
likely to be overlooked in an infant or young child, just as a localised 
empyema is sometimes found for the first time on the Zost-mortem table. 
There is perhaps during life a somewhat extended area of dulness over the 
heart encroaching on the left axillary region, which has not attracted much 
attention during life. The infant wastes and is perhaps thought to be 
tuberculous ; at the post-mortem the pericardium is found full of pus and 
lymph. 

Complications—In rheumatic pericarditis, endocarditis 1s exceedingly 
likely to occur during the attack. Pleurisy or pleuro-pneumonia may be 
present ; more rarely peritonitis and meningitis. 

Diagnosis.—A pericardial friction sound is not likely to be confounded 
with anything else, unless, perhaps, it is an exo-cardiac sound, such as is pro- 
duced by the external surface of the pericardium rubbing against a roughened 
pleura ; but this latter is heard only, or at any rate more Joudly, during 
inspiration. The difficulty most likely to occur is, in a case in which there 
is admittedly old cardiac mischief, to distinguish between dulness due to the 
presence of fluid and that due to a dilated heart. To anyone who has care- 
fully watched a case from the commencement of the heart disease this diffi- 
culty may be small ; but in cases which are suffering from great dyspnoea and 
distress, in which pericarditis and dilated ventricles exist together, it is often 
difficult to decide when the child is seen for the first time what amount of fluid 
is present and what sbare it takes in the production of the cardiac distress. It 
must be borne in mind that if the amount of fluid is excessive, there is 
dulness as high as the left second intercostal space. In a large dilated heart 


there will be bulging of the chest walls, and an extended area of pulsation | 


in part outside the left nipple line. It has been pointed out by several 
writers (Rotch, Dickenson) that dulness extending to the right fifth inter- 
space is probably due to fluid; this, however, is not by any means always 
the case, but may be due to dilated right heart. 


Endocarditis 


Inflammation of the membrane lining the heart, more especially that 
part which covers the valves, occurs at all periods of life. It may attack the 
foetus and then usually affects the pulmonary or tricuspid valves ; but if it 
occur in the last few weeks of foetal life it may affect the mitral and aortic 
valves. It may also occur during the two or three years succeeding birth ; 
it is, however, less common at this period than later, though it is probably 
often overlooked. It is common during the later periods of childhood and 
youth. Like pericarditis, its usual association is with the rheumatic state, 
not that there is necessarily marked tenderness of the joints and high fever, 
but the patient exhibits some of the symptoms or associations of rheumatism, 
such as chorea, or erythema nodosum, or he has suffered from undoubted 
joint troubles in the past. During an attack of rheumatism, children are 
especially prone to suffer from endocarditis, and the proportion of those who 
do suffer is greater than in the case of adults, being in the case of children 
perhaps 75°80 per cent. ; in adults the proportion must be far less than this. 
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Endocarditis also occurs in scarlatinal synovitis ; the heart does not, however, 
so often suffer here as in simple rheumatism. In nephritis, in pyeemia, and 
during attacks of any of the zymotic fevers, especially diphtheria, endocarditis 
may occur. In all febrile conditions a difficulty may arise in the diagnosis, 
in distinguishing murmurs due to organic disease from heemic murmurs. 
During fever the circulation is disturbed and the cardiac beats increase in 
number, the first cardiac sound being wanting in sharpness, or there may 
be a ‘murmurish’ sound heard ; if this disappears during convalescence we 
are hardly justified in saying that an endocarditis has existed. That endo- 
carditis does occur at times during an attack of scarlet fever or during con- 
valescence is certain ; it is, however, rare to find the valves affected in a fatal 
case of scarlet fever. | 
Malignant or ulcerative endocarditis arises in some instances in connec- 
tion with the rheumatic state, being engrafted on to an ordinary rheumatic 
endocarditis ; it occurs in connection with acute nephritis, suppurative peri- 
ostitis and osteomyelitis. It appears sometimes to follow scarlet fever. 
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Fig. 87.—Temperature Chart of a case of Endocarditis supervening on the sixth day of a 


mild Scarlet Fever ; there were no joint lesions, the bruit persisted, and dilatation of the 
left ventricle followed. 


Recent observations have shown the presence of septic micro-organisms, 
such as streptococci, staphylococci, and Frinkel’s pneumonia diplococci on 
the valves in malignant endocarditis, and it would appear as if a simple 
endocarditis afforded a suitable soil for the development of these pyogenic 
micro-organisms. We have several times got cultivations of streptococci 
on gelatine from blood drawn from the finger in cases of malignant endo- 
carditis. 

The symptoms of simple endocarditis, such as occurs during rheumatism, 
are not distinctive. There is often precordial pain, perhaps some dyspnea, 
usually some fever of an intermittent type (see fig. 87), though this, in some 
instances, may be due to the rheumatism present ; indeed, the only symptom 
upon which any reliance can be placed is the presence of a bruit: it is cer- 
tain, however, that endocarditis may exist without a bruit being present. It 
sometimes happens that during an attack of rheumatism or chorea the most 
careful examination may fail to detect a bruit, and yet, if the patient is 
examined a month or two after, a bruit is detected, which comes rather as a 
Surprise. In the vast majority of cases it is the mitral orifice which is 
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affected, a murmur being heard which replaces or accompanies the first 
sound at the apex. Dr. O. Sturges points out that in some cases a faint 
murmur heard at the top of the ensiform ‘cartilage, indicating regurgitation 
at the tricuspid orifice, precedes the mitral bruit, the tricuspid regurgitation 
being due to back pressure through the lungs. The constitutional disturbance 
is but slight, or at least it is impossible to separate the symptoms produced 
by the endocarditis from those produced by the rheumatism. When a re- 
current attack of endocarditis takes place in a case of old heart disease, where 
there is mitral regurgitation and a bruit present, it is rarely possible to make 
a definite diagnosis. 

When the endocarditis is of the malignant or ‘ulcerative’ variety, the 
constitutional symptoms are usually much more marked, and are those of 
septicaemia engrafted on to heart disease. It may supervene in a subject 
already suffering from rheumatic heart disease, post-scarlatinal nephritis, or 
periostitis. In some cases the symptoms are very like those of acute tuber- 
culosis, and in one case which came under our notice a death certificate to 
that effect was given, a subsequent Post-mortem showing the real nature of 
the disease to be acute endocarditis. In such cases the bruit may be of a 
musical character and accompanied by a thrill ; the aortic valves may also 
be affected and be the seat of a bruit. There is usually precordial pain, often 
pain in the left shoulder ; a hectic temperature rising to 103° or 104° in the 
evening and falling in the morning, an enlargement and often tenderness of 
the spleen. The urine is usually albuminous, often highly so. There may 
be joint pain and some of the phenomena of embolism. In one of our own 
cases there was aneurism due to embolism of the middle cerebral artery ; in 
another embolism of the lenticular-striate artery. 

In any case of undoubted heart disease with intermittent pyrexia, malig- 
nant endocarditis should be suspected, especially if there is enlargement of 
the spleen and albuminuria. The aortic, tricuspid, and pulmonary valves 
are often affected in malignant endocarditis ; the fact that an aortic bruit is 
heard in a case of acute cardiac disease may help us to decide in favour of 
malignant endocarditis. The following case of malignant endocarditis may 
be taken as an example: 

Malignant Endocarditis—Embolism of Brain and Spleen.—Sarah E. C., aged 11 years. 
Mother has had rheumatic fever. Four children have died of wasting and convulsions. 
Last Christmas child had chorea for three months and also rheumatism. A month ago 
child complained of pains in limbs. She has a cough and is short of breath, but has 
been going to school up to a fortnight ago. Admitted August 20, 1891. eart.—Apex 
beat in sixth space, outside nipple line, no thrill, musical systolic murmur at apex, does 
not replace the first sound ; second sound accentuated, no bruit. Lwngs, normal. Urine, 
trace of albumen. August 27.—Child has improved. ‘There is a presystolic as well as a 
systolic bruit; slight presystolic thrill. Temperature goes to 100° at night. Sep- 
tember 9.—No presystolic murmur now; rough systolic at the apex well conducted into 
axilla. ‘Temperature 99° to 103°. At 7 P.M. last night child complained of pain in right 
arm and leg. An examination this morning shows complete hemiplegia, the right arm 
and leg are paralysed ; there is also facial paralysis of the same side ; knee jerk diminished ; 
plantar reflex present ; slight oedema of right eyelid; hemi-anzesthesia of the same side. 
Child not unconscious ; tongue protruded to right ; speech indistinct and thick ; no certain 
loss of memory for words ; she will give the names of common objects ; no optic neuritis ; 
spleen much enlarged, no albumen. November 24.—Patient has been getting weaker 
since last note, and more anzemic, her face becoming quite pallid. Temperature has varied 
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from 99° to 103°; the paralysis is much the same, except that contracture has become 
more marked during the last few weeks, and the knee jerk more pronounced. Early on 
the morning of November 24 she became unconscious, the breathing stertorous ; she 
lingered a few hours in this state and then sank. Post-mortem.—Lungs.—Both lungs 
studded with pale infarcts, hypostatic pneumonia at bases of both lungs. Meart.—Much 
enlarged, extending from nipple to nipple ; some two ounces of fluid in the pericardium ; 
no pericarditis. Left ventricle dilated and containing much dark clot; mitral valve 
covered with large warty granulations which can be readily detached ; posterior surface 
of left auricle is the seat of numerous granulations; there is also a small patch on the 
surface of the ventricle, where there has been friction or where a flap of the mitral valve 
has impinged. All other valves are normal. Liver.—Congested, nutmeg, and much 
enlarged. zdneys.—Right kidney contains an infarct of some standing; left also. 
Spleen.—Very large; contains two large infarcts. Brain.—Brain appears firm and 
healthy. There is an embolus at the junction of middle and anterior cerebral arteries 
on the right side ; there has evidently been embolism of one of the branches of the middle 
cerebral of the left side in the Sylvian fissure, as it is white and apparently plugged. 
Making horizontal sections through the brain, the first section shows some surface soften- 
ing of the left ascending parietal convolution. Section made through the roof of the 
lateral ventricle shows softening of the convolutions of the island of Reil and caudate 
‘nucleus. Section through internal capsule shows a patch of softening involving the 
lenticular-striate artery, which is plugged with clot and impervious. The softened parts are 
of a rusty colour. The hemiplegia was no doubt due to an embolus in the left lenticular- 
striate artery, and the softening on the surface to embolism of branch of left middle 
cerebral (see fig. 120). 

There are other cases of acute endocarditis, however, which end in 
recovery at any rate fora time. We have seen several cases, where there 
has been pyrexia of an intermittent type for many months, gradually 
improve, and finally the temperature has become normal ; they were able to 
get about and appeared quite well, but doubtless had damaged mitral valves. 


Chronic Heart Disease 

The immediate result of endocarditis is to cause a swelling and roughness 
of the endocardium which prevents the complete closure of the valves and 
thus allows of regurgitation (see fig. 88) ; puckering and thickening of the 
valves take place as time goes on, especially if there are recurrent attacks, 
and the valves become permanently damaged. In children it is the mitral 
which almost constantly suffers. In some chronic cases the valves become 
adherent at their edges, and thus stenosis is produced. Gradually other 
and compensatory changes take place ; if the regurgitation occurs at the 
mitral orifice, the left ventricle gradually dilates and becomes hypertrophied. 
At first the compensatory changes which take place are sufficient to prevent 
the patient from feeling any inconvenience, and both he and his friends may 
be ignorant of the existence of valvular disease ; but sooner or later dyspnoea 
on exertion and precordial pain are complained of, which direct attention to 
the heart. Such patients often suffer from bronchitis—a result of the con- 
stant congestion of the lungs which is present in mitral regurgitation. If a 
physical examination of the heart is made at this period, a bruit is detected, 
heard loudest at the apex, but well conducted into the axilla and to the 
angle of the scapula ; the click of the pulmonary valves is accentuated, while 
the aortic sounds are weak. The apex beat is diffused and situated outside 
the nipple line, the cardiac dulness is increased to the left and frequently also 
to the right, as the right ventricle is apt to be dilated on account of the con- 


gested state of the lungs. In some cases the heart becomes enormously. 
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enlarged, so that the area of cardiac dulness extends from nipple to nipple, 
and the apex beat occupies perhaps the fifth, sixth, and seventh spaces outside 
the nipple line, while the whole of the precordial region is bulged forward 
by the hypertrophied heart. Often the left bronchus is pressed upon and the 
lower lobe of the lung becomes collapsed. During the last stages, which 
may be short or prolonged intermittently for many months or even years, 
the liver becomes congested and enlarged, there is albuminuria from con- 
gested kidneys, while the belly, scrotum, and legs become dropsical. 
Attacks of dyspnoea with pain resembling angina pectoris are not un- 
common towards the last. Such cases may be very chronic, and even 
repeated attacks accompanied by much orthopncea, cardiac distress, bron- 


Fig. 88.—Acute Endocarditis of Mitral Valves in a case of Chorea. 
(See Fatal Case of Chorea.) 


chitis, and dropsy may be recovered from and the patient once more be 
patched up. In such cases, however, probably no fresh endocarditis occurs, 
and the attack is due more to the engorged state of the lungs and a 
temporarily overworked heart, the latter recovering by rest in bed, and the 
symptoms disappearing as the bronchitis passes off. Should, however, peri- 
carditis occur in a case of old-standing heart disease, the end is not far off, 
as the muscle becomes damaged and further work is imposed on an already 
burdened heart. 

In order to illustrate the lesions most commonly found in chronic heart 
disease in children, we have analysed the results of forty-one fost-mortems 
made at the Children’s Hospital, Manchester, during the last few years, on 
patients who have been under the care of our colleague Dr. Hutton or one 
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of ourselves. The youngest was 3 years and 8 months at the time of 
death, and the oldest 14 years. With one exception all died from the 
results of chronic heart disease—that is, the heart disease was primary, 
those cases dying with pericarditis or endocarditis accompanying septicemia 
or other fatal disease being excluded. They may be divided into the follow- 
ing groups : 
I. Malignant ‘ulcerative’ endocarditis with embolisms 
in various organs. Pericarditis mostly absent : . § cases 
2. Acute pericarditis occurring in a heart already more 
or less dilated from the effects of mitral disease, and 
perhaps old pericarditis. Recent endocarditis mostly 
slight, coincident with the pericarditis, 4 : . 20 cases 
3. Adherent pericardium.—former attacks of pericarditis 
which had given rise to thick leathery adhesions around 
the heart, and in connection with old mitral disease 
had given rise to extensive dilatation and gradual heart 
failure. A small aorta usually present and dilated 
pulmonary artery: mostly bronchitis and hypostatic 
congestion of the lungs . ; eS ‘ : » IO cases 
4. Chronic valvular disease without pericarditis.— 
Mitral incompetency, dilatation of both ventricles, 
bronchitis and hypostatic congestion of the lungs . ~*t-6.casés 


In the above forty-one cases the pericardium had been affected thirty 
times ; in the remaining eleven no inflammatory lesion of the pericardium 
had taken place, but clear fluid without lymph was present in several of 
these. In several cases of acute pericarditis the amount of fluid was ex- 
cessive, amounting in one case in a girl of 9 years to 20 oz., the heart 
with the distended pericardium measuring 62 in. from right to left; in 
another the pericardium contained 14 oz. In other cases the cavity of the 
pericardium was obliterated by old adhesions forming a thick layer one-eighth 
to one-quarter inch thick, which had evidently played an important part in 
bringing about the fatal result. 

The mitral orifice was affected in every case: in the malignant variety 
of endocarditis there were the usual luxuriant vegetations present, mostly 
extending along the posterior wall of the left auricle where the regurgitant 
stream of blood had impinged. In the slighter forms of endocarditis the 
lines of contact of the valves were simply roughened, having lost their shiny 
surface. In other cases there was evidence of old endocarditis, the edges 
of the flaps were thickened, the chorde tendinez were thick and short, and 
in one case several chordz had ruptured. Asa result of this and also of 
the dilatation of the ventricles, the mitral orifice was incompetent, the valves 
not meeting during systole, or if coming in contact the roughened surface 
allowing blood to regurgitate into the auricle. In only two cases was there 
any stenosis of the mitral orifice, mostly the orifice admitted two fingers side 
by side, or it was wider still. In one of the cases of stenosis the mitral 
orifice only admitted one finger ; the boy had not had rheumatism ; he died 
of tuberculous pericarditis and peritonitis (see case, p. 431). In the other case 
the patient was a boy of 13, who had been in the hospital five times 
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with chorea, and finally with chronic lung trouble. At the Post-mortem there 
were caseation and small cavities in the lungs, no definite tubercle anywhere, 
a puckered and funnel-shaped mitral orifice, and recent and old endocarditis 
of the tricuspid valves. 

The aortic valves were .affected in twenty, that is, in about half the 
cases, but the lesions were of a far less advanced or serious nature than in 
the case of the mitral. In most of the cases the valves were competent, » 
and in no case had regurgitation apparently occurred to any great extent. 
Six times the note was made, ‘ The aorta only admits the little finger’ ; this 
was due not to the effects of valvular disease but to undergrowth in the aorta, 
which has already been referred to. 

The tricuspid valves were affected thirteen times, or in about one-third of 
the cases, either by recent or old endocarditis. Probably the tricuspid valves 
were incompetent in the majority of cases in consequence of the dilatation 
of the right ventricle. The note often occurs that the tricuspid orifice 
was abnormally wide, and on one occasion it admitted four fingers side 
by side. 

The pulmonary valves in two cases had slight vegetations on them 
along the lines of contact. In most cases the pulmonary artery was dilated 
from the effects of back pressure. 

The murmurs heard during auscultation in the case of children are in 
some ways more puzzling than those heard in adults. This is due in part 
to the more rapid action of the heart, and this is especially the case in trying 
to time a murmur present in the case of congenital heart disease in an infant. 
In chronic heart disease in children the hearts are larger and occupy more 
space in the chest as compared with adults. Exo-cardial sounds are 
commoner in children, and may be mistaken for murmurs. 

In acute febrile diseases like scarlet fever or influenza, a murmurish first 
sound may often be heard, and inasmuch as endocarditis does occasionally 
occur in these diseases, we may at times be in doubt as to whether the 
abnormal sound is due to endocarditis or not. In these cases even an 
experienced ear may be deceived and an endocarditis is suspected, when 
the sequel proves this to have been a mistake. The bruit may disappear as 
the pulse and temperature fall, Certainly, murmurish first sounds are heard 
during scarlet fever, which disappear during convalescence ; but, on the 
other hand, an endocarditis occurring during scarlet fever is apt to be over- 
looked. In acute rheumatism or chorea a slight endocarditis may be over- 
looked, inasmuch as it may not give rise to a murmur, the tiny swellings 
along the line of contact of the valves being too minute to allow of 
regurgitation, and it is only perhaps after some weeks, it may be during 
convalescence, that the murmur is heard. 

Regurgitation through a damaged mitral valve gives rise to a murmur 
accompanying or replacing the first sound at the apex. Post-mortem 
evidence shows that if heart disease exists, there is regurgitation through 
the mitral orifice or damage to the mitral valve in practically all the cases, 
though other valves, as also the pericardium, may share in the damage. In 
the vast majority of cases there is regurgitation and no stenosis. In a con- 
siderable proportion of cases of chronic heart disease in children, especially 
where there is dilatation of the cavities, there is a double or treble — 
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murmur at the apex, there being either a presystolic or a diastolic in 
addition to the mitral systolic. The presystolic is generally heard as a 
‘churning’ or ‘rumbling’ sound preceding the systolic bruit and running 
up to it. Is the presystolic under these circumstances diagnostic of a 
contracted mitral? The result of our Zost-mortems lends no support to this 
view. In the two cases in which a contracted mitral was found fost mortem 
there was no bruit at all heard during life in one, and a systolic bruit in the 
other. In the cases in which a presystolic and systolic were heard there 
was no stenosis found Zost mortem, but in one case ruptured chord, and in 
others thickened and puckered valves. No bruit is more perplexing than 
the so-called diastolic mitral. This apex diastolic is common enough in 
the later stages of chronic heart disease when there is much dilatation. In 
some cases there is a banging or intensified second sound at the apex, 
produced presumably at the pulmonary orifice, and perhaps the diastolic 
bruit may be what Dr. G. Steell has called ‘the murmur of high pressure in 
the pulmonary artery,’ which is well conducted to the apex. It can hardly 
be produced at the aortic orifice, as in some cases where it has been heard 
the aortic valves were normal and could not have allowed of regurgitation. 
We have noted this murmur in cases in which the pericardium was adherent 
and in cases in which it was normal. On several occasions we have noted 
the presence of a diastolic bruit, and on a later occasion have described it as 
being presystolic, and this has been confirmed by others. 

Murmurs produced at the tricuspid orifice are best heard at the tip of 
the sternum ; probably they are often masked by the presence of a loud 
mitral murmur. A double bruit at the base indicating stenosis and re- 
gurgitation at the aortic orifice is not common in children, though a systolic 
bruit is common enough. Often the mitral systolic is so well conducted to 
the base that a doubt may be raised as to whether there is aortic stenosis 
or not.. In some cases in which a double bruit has been best heard over 
the pulmonary area we have found disease of the aortic valves Jost mortem, 
while the pulmonary have been healthy. 

Dilatation of the cavities of the heart takes place in children apart from 
valvular disease, under two circumstances-—an excess of blood pressure, as in 
acute nephritis, the force acting from within and bulging the heart walls as it 
were ; a chronic pericarditis, with adherent pericardium interfering with the 
systole, and so tending to dilatation, or a carditis with or without pericarditis 
damaging the cardiac walls. Acute dilatation. of all the cavities rapidly 
takes place in some cases of acute nephritis following scarlet fever; the 
apex beat becomes diffused, and is seen outside the nipple line ; in a few 
cases there is a bruit, due to the imperfect closure of the mitral valves, and 
“symptoms of cardiac failure, and perhaps sudden death may take place. 
Dilatation of the left ventricle may occur in anemia. Dilatation due to 
chronic pericarditis is a cause of chronic rather than acute heart disease ; a 
pure case of this is rare, as endocarditis mostly occurs also ; but sometimes 
cases may be found in which the heart is enlarged and the cavities dilated, 
with a thick pericardial attachment outside ; the valves.are normal or perhaps 
more or less thickened, and have evidently been incompetent during life. 
In these cases, as already pointed out, the dilatation has probably taken 
place during one or more rheumatic attacks. We have noticed signs of 
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dilated heart with a muffled first sound in growing delicate boys towards 
puberty, especially if they are given to violent exercises. 

Acute Myocarditis.—Acute myocarditis, apart from rheumatic peri- 
carditis, is not a common affection at any time of life, and much difficulty 
exists in stating what it consists in, as any general acute process affecting 
the heart must quickly bring a fatal issue. Changes in the cardiac muscles 
of a coarse description do occasionally occur. In rare cases children have 
been attacked with an acute illness, with fever and delirium, and at the 
post-mortem an unsuspected abscess has been found in the muscle of the 
heart ; such cases are probably septicaemic, as also are those where minute 
abscesses are found. Acute myocarditis appears also to occur in diphtheria ; 
there is a general dilatation of the heart, more or less local pain, and dys- 
pnoea, followed by a fatal issue, changes being found in the muscular fibre of 
the heart, the muscular fibres being distended with fine granules of fat 
obscuring the striz. It is well known, however, that sudden death may 
occur in diphtheria from paresis of the respiratory muscles, as well as from 
disturbed innervation of the heart, so caution is required in coming to a 
conclusion that a myocarditis exists. Steffen has described a form of local 
myocarditis occurring in the course of typhoid, accompanied by symptoms 
of cardiac failure during life. Such cases must be rare. Myocarditis or a 
degeneration of the cardiac muscle may accompany both pericarditis and 
endocarditis. Steffen has also recorded cases of myocarditis with dilatation 
in some cases of purpura. 

Prognosts.—Acute pericarditis or carditis occurring in association with 
rheumatism is a dangerous affection, especially in young children. The 
younger the child, the worse is the prognosis. A rheumatic pericarditis 
occurring in a child 4 or 5 years of age is exceedingly likely to end fatally or 
leave behind a much-dilated and damaged heart. A sudden cardiac syncope 
may at any time take place. In less acute cases of pericarditis or peri- 
endocarditis, especially in older children, the immediate danger to life is not 
great, but the outlook in the long run is serious. Pericarditis occurring in 
a heart which is hypertrophied from old-standing valvular disease is an ex- 
ceedingly dangerous and fatal affection, and generally marks the beginning 
of the end. Death may be sudden at the last. In endocarditis occurring in 
the course of rheumatism there is, of course, great danger that permanent 
damage may be inflicted on the valves and the patient be handicapped for — 
life. On the other hand, there is abundant evidence to show that bruits 
due to endocarditis, occurring either in connection with chorea or rheuma- 
tism, may disappear, and there is no reason why the endocardium may not 

, return to its normal condition without crippling the valves ; there is, 
however, the constant fear of a fresh attack at the old spot. The prognosis 
in malignant endocarditis is eminently unfavourable, though cases which 
apparently belong to this category occasionally recover. In chronic heart 
disease the amount of hypertrophy and dilatation present may be taken as 
an index of the damage the heart has suffered. The prognosis in dilated 
hearts secondary to nephritis is favourable if the nephritis subsides and no 
valvular disease remains. 

Treatment.—The treatment of pericarditis and that of endocarditis have so 
much in common that they may be taken together. It is needless to insist — 
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that the child should be put to bed and religiously kept quiet, all exertion 
and excitement being zealously guarded against. Too much stress cannot be 
laid upon the importance of this, and of maintaining rest in bed long after the 
acute symptoms have passed away. To keep the heart as quiet as possible, 
and to impose the lightest work on it, during and after the attack, are points 
of the highest moment. The diet given must be suited to the rheumatic state ‘ 
if peri-endocarditis is associated with it, milk and fluids will form the prin- 
cipal part. Of the local treatment during the acute stage, applications which 
soothe are better than counter-irritants. Ext. of belladonna moistened with 
glycerine may be spread on lint or flannel, and applied to the precordial 
region and covered with a layer of cotton wool ; or spongio-piline wrung out 
of hot water and sprinkled with laudanum may be applied. If there is much 
pain, a light mustard poultice (one in four or six) kept on for some hours so 
as to redden the skin will usually relieve. Lin. aconiti and lin. iodi, equal 
parts, may be painted over the precordial region. Local blood-letting by 
applying one or two leeches over the sternum is often useful in appropriate 
cases. Dr. D. B. Lees has highly extolled the effects of an ice bag applied 
to the precordial region. We have seen cases where this method has been 
useful, but some patients rebel against it. Of medicines, salicylate of soda, 
with liq. ammon. acet. if the inflammatory lesion is dependent on the rheu- 
matic state, may be prescribed, tinct. digitalis being substituted and given 
in 3 to 5 minim doses every four hours if there is much dyspnoea or 
sign of cardiac failure. Small doses of opium are usually required, and 
are often of the greatest use in relieving pain and quieting the heart’s 
action. Half to two grains of Dover’s powder may be given at night, 
and repeated once or twice in the twenty-four hours, according to circum- 
stances. (See also F. 75, 76, 77, 78, 81, and 82.) 

In pericardial effusion, if extensive, tapping of the pericardium may have 
to be resorted to, to relieve the pressure on the heart. Before this is done 
as accurate a diagnosis as possible must be made, to ascertain how much 
the symptoms present, dyspnoea, orthopnoea, and cyanosis, are due to pres- 
sure of fluid, and how much to a dilated or hypertrophied heart ; as many, 
perhaps most, of the cases of children with which we have to deal are in 
reality cases of pericarditis supervening on chronic heart disease. In the 
latter case, if there is much cardiac dilatation and comparatively little fluid, 
paracentesis cannot relieve to any extent, and the cardiac walls may be 
wounded, though if a fie exploring needle be used no great damage can be 
done.’ The spot selected for paracentesis is usually the fourth or fifth inter- 
space, half way between the left nipple line and the left edge of the sternum, 
but care should be used to ascertain the position of the apex beat as nearly 
as possible. Having by the cautious use of an exploring syringe with a fine 


' On one occasion we tapped the pericardium with an exploring syringe armed with a 
large sharp-pointed hollow needle, and withdrew some two ounces of serum; this was 
followed by pure blood. After the needle was withdrawn the child became rapidly worse, 
and died in a few minutes. The Zost-mortem showed the pericardium full of blood, and a 
puncture wound through the right ventricular wall close to the interventricular septum, 
The wall was very thin at this spot and almost fibroid. Had a trochar and cannula been 
used, the trochar being withdrawn on entering the pericardium, this accident could not 
have happened. The needle had entered the pericardial sac in the first instance, and then 
entered the right ventricle, 
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needle ascertained the presence of fluid, a trochar and cannula may be used 
to draw it off, care being taken to withdraw the trochar as soon as the 
cannula is well inside the cavity of the sac. As a matter of fact paracentesis 
pericardii is rarely of much use, though it may postpone the fatal result a 
few hours, and bring temporary relief. 

In chronic pericardial effusion the inunction of blue ointment or counter- 
irritation by flying blisters may be tried. In chronic purulent effusion, 
aspiration should be first tried; if this fail to prevent re-accumulation, 
incision and drainage by an india-rubber tube should be resorted to ; this is 
occasionally successful, as in the case recorded by Dr. S. West. Symptoms 
of cardiac failure should be treated by digitalis, ammonia, ether, or alcohol. 
Ether may be injected subcutaneously or a few drops may be inhaled. The 
treatment of malignant or ulcerative endocarditis is unsatisfactory, and no 
drugs appear to influence its course. The most likely to be useful are 
quinine, digitalis, and the sulpho-carbolates. The treatment of congenital 
or chronic heart disease must be directed to saving the heart all unnecessary 
work and to strengthening it as much as possible. Children with chronic 
heart disease need to be guarded most carefully against the effects of cold, 
as bronchitis is easily contracted in such, and a little bronchitis adds 
materially to the work of the heart, which is, perhaps, at best labouring 
under great mechanical disadvantages. The parents and friends of such 
children must be cautioned against allowing the child to over-tire itself ; it 
is no uncommon thing for such a child to go for a while to the sea-side or 
convalescent home and come back worse, for the simple reason that it has 
been on its legs all day, enjoying the novelty of its new-found pleasures ; 
whereas a moderate amount only of exercise, insufficient to over-work the 
heart, would have secured an improvement, All active exercise should be 
forbidden, rough games, riding, ‘cycles, and gymnastics. The medicines 
of most use to control and regulate the cardiac contractions are digitalis, 
belladonna, iron, and strychnine. Digitalis is of the greatest value, but 
must not be too continuously given ; any intermittency in the beat should 
be the signal for its omission. . When dropsy sets in, digitalis with diuretics 
like iodide of potassium, acetate of potash, and squills will be required. 
(F. 79 and 80.) In excessive dropsy Southey’s cannula may be used with 
advantage. 
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An inflammation of the serous membrane which is reflected over the 
anterior edges of the lungs and surrounds the pericardium sometimes takes 
place, mostly in association with a more general pleurisy or with peri- 
carditis. At times the pleurisy appears to be local, being confined to the 
serous membrane covering the pericardium and lung adjoining it. The 
symptoms of such inflammation are necessarily indefinite, almost the only 
definite sign being a pleuro-pericardial friction sound—that is, a rubbing 
sound which is synchronous with the cardiac beats, and which is more 
intense during inspiration as the lung expands and its edge passes in front 
of the heart. The rub may disappear entirely during expiration. The 
deeper the inspiration the more intense the friction sound becomes. As a 


result the edge of the lung becomes adherent to the pericardium, the space — 
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between the two becoming obliterated. In some cases a subacute or 
chronic inflammatory process goes on in the mediastinum, involving the 
serous membrane, connective tissue, and perhaps the mediastinal glands, so 
that a matting of all the parts takes place, the edges of the lungs, peri- 
cardium, and great vessels being firmly bound together. The pericardium 
may be adherent to the walls of the heart, there may be extensive pleuritic 
adhesions of one or both lungs, and the adhesions in some cases are tough 
and firm and of almost cartilaginous hardness. 

The etiology of these cases is uncertain. Many cases are associated 
with chronic tuberculosis of the lung or with caseous mediastinal glands ; in 


Fig. 89.—Chronic Mediastino-pericarditis. Boy 13 years (see case, p. 444). The anterior 
edges of the lungs were adherent ; in front there were indurated adhesions in the anterior 
mediastinum. 


others no evidence of tubercle can be found, a simple chronic inflammation 
of the connective tissue going on, ending in cicatrisation. The immediate 
result of this process is to hamper the action of the heart, preventing its 
complete systole, to interfere with the filling of the lungs during inspiration, 
and to compress the large veins entering the chest. The liver becomes 
constantly engorged, the hepatic system of veins dilated, and a perihepatitis 
results. 

Symptoms.—The course of this curious affection is very chronic. In 
well-marked cases the symptoms are those which are likely to be caused by 
an obstruction to the flow of blood into the chest. Dyspncea on exertion, 
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cyanosis of the face, clubbing of the fingers, distension of the veins of the 
neck, chest, and abdomen during inspiration, and, later, oedema of the face, 
arms, feet, and abdomen. There may be signs of pulmonary tuberculosis 
The ‘ pulsus paradoxus’—i.e. the pulse becoming smaller during inspiration 
—miay be present, but certainly it is absent in some cases. In other cases 
the most marked symptom «is ascites, with an enlarged liver, suggesting a 
primary cirrhosis of the liver ; such cases are exceedingly chronic, and they 
improve if the fluid in the abdomen is removed by tapping, and will go on 
for months or even years ; gradually the portal obstruction becomes greater 
and the patient dies of exhaustion. _ The spleen does not appear to enlarge 
in these cases as it does in primary cirrhosis of the liver. 

The following case may be taken as an example of this affection, running 
an acute course : 


Mediastinitis, Ascites.—John E., aged 2 years. Admitted September 9, 1891. Mother 
states that her first five children aredead. No history of syphilis ; patient had convulsions 
at six months of age. Last May he had a cough and was attended bya doctor. A month 
later his abdomen began to swell, and soon after his feet; this has gradually increased. 
On admission his face is puffy, the abdomen is distended with fluid, his legs are much 
swollen. ‘Temperature tor°, pulse 130, respiration 40. Lwngs.—There is some diminished 
resonance over the right upper lobe in front ; over both lungs there are fine bubbling rdles. 
ffeart.—Apex beat in third interspace sounds normal. Addomen is greatly distended, 
dulness in both flanks and in epigastrium, thrill plainly felt. Zzver.—Edge not readily 
felt, spleen cannot be felt. September 10.—Temperature is 103°, varies from 99° to 103°. 
Crepitation in lungs on both sides. September 14.—Child evidently dying; abdomen 
relaxed ; edge of liver, both right and left lobe, felt below umbilicus ; a nodule about the 
size of a marble felt in the left lobe. Temperature 105°-106° before death.  Post- 
mortem.—Lungs not adherent; right lower lobe semi-solid with pneumonia; upper lobe 
of left solid with graznes jaunes, but no tubercle. Much yellow fluid inabdomen and some 
lymph on liver, spleen, diaphragm, and greatomentum. Aearé not enlarged ; pericardium * 
thick and adherent, but can be peeled off, leaving a granular surface adherent to the 
diaphragm. In the middle and posterior mediastinum there are enlarged glands and 
much fibrous tissue. The glands are enlarged and caseating, one the size of a filbert, 
several with putty-like contents. 4édomen.—Lymph and tubercle between liver and 
diaphragm, some lymph on surface of liver. Zzver much enlarged and granular, one boss 
the size of a marble on the anterior surface of right lobe near broad ligament, creaks when 
cut, section nutmeg appearance. Sf/een enlarged, distended with blood. Azdmeys pale. 

Chronic indurative Mediastinitis.—James R., aged 13 years. Admitted October 29, 
1896. History imperfect. Mother states he has had an enlarged abdomen for a year, 
which she attributes to scarlet fever. When admitted the boy was suffering from dyspncea, 
cyanosis, and ascites. The abdomen was tapped and 251 oz. of fluid removed. An 
examination of the chest showed dulness at both bases behind, and weak breath sounds, 
much dulness over region of the sternum, the heart’s impulse could not be seen nor felt, but 
the sounds, which were faint, but normal, were best heard just outside and below left 
nipple line; dulness extends ? in. to right of the sternum. Edge of liver felt 2} in. below 
the ribs ; spleen not felt, enlarged veins in the neck. Pulse diminishes during inspiration | 
on both sides. Much relief to all the symptoms by tapping. November 14.—Fluid has ~ 
been re-accumulating, dyspnoea urgent, 280 0z. removed by tapping. February 24.— 
Fluid has been slowly accumulating, boy keeping better on the whole. To-day there is a 
purpuric rash on body and limbs, and a swelling, apparently a periosteal heemorrhage, 
over both forearms (? ulna). February 26.—Synovitis of both wrists and finger-joints, and _ 
also shoulder-joint, with temperature of 999-1009 F. March 2.—Joints better, much 
dyspnoea, friction sounds over bases of lungs, more dulness than when admitted. 
Dyspneea urgent. Death March 9. Post-mortem.—Lungs.—Old adhesions, especially 
right along the anterior edges, fixing them to the anterior mediastinum, bases adherent to 
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diaphragm, but both bases behind pleura thickened and white, resembling ‘porcelain’ ; 
the thickened pleura has contracted the lungs. Some recent pleurisy. Section tough and 
gorged like ‘heart’ hing. Heart.—Much fibroid material in anterior mediastinum 
(fig. 89). Pertcardium thickened and adherent to surrounding parts, adherent to heart 
walls. Heart small, wall thin, no dilatation, no endocarditis. Muscle easily tears. Aorta 
admits forefinger, valves healthy. Superior vena cava dilated, but surrounded and fixed 
by indurated tissues in the mediastinum. Peritoneum.—Much ascites, no lymph. Liver 
capsule thickened, adherent to diaphragm, but can be separated. Capsule looks like 
‘porcelain,’ with a number of holes through it showing liver surface. Section of liver 
shows the thickened capsule has rounded off the edges of the liver, tying it up into a ball. 
Hepatic veins dilated, section like ‘nutmeg,’ no cirrhosis. Sleen enlarged, capsule 
thickened and ‘porcelain ’-like. K, zdneys normal. No tuberculous disease anywhere. 


Raynaud’s Disease—Paroxysmal Hzemoglobinuria 


About one-fourth of the cases of Raynaud’s disease reported occurred in 
children under to years of age (J. E. Morgan). Concerning the etiology of 
this disease nothing is known; in some cases there is a history of malaria, 
but certainly in many of the reported cases there was no such connection. 
In some cases hemoglobinuria has been a prominent symptom, and it is 
believed by some (Dickenson, Abercrombie) that paroxysmal hemoglobinuria 
is a part of the more general disorder which may or may not be present. 
Like migraine, epilepsy, and the so-called functional diseases, Raynaud’s 
disease is a clinical, not a pathological entity (Purves Stewart). It chiefly 
occurs in neurotic individuals. 

The first symptoms of Raynaud’s disease may appear as early as the end 
of the second year, the friends noticing that the child’s hands or feet after 
exposure to cold become numb and blue ; the ears and cheeks also may readily 
be affected. Before an attack comes on, there is shivering and perhaps 
crying, with pain or discomfort. In more severe cases the hands and feet 
are swollen and of a dark-blue colour. In some of the cases after the attack 
is over the child passes urine containing albumen and haemoglobin (J. Aber- 
crombie). In other cases no abnormal urine is noted. The exciting cause 
of the attacks in all these cases is exposure to cold ; they are commoner in 
the winter, and when occurring in the summer follow a cold bath or a 
chill of some sort. In mild cases an attack does not last long ; if warmth 
is applied the blueness and numbness pass off in the course of half an hour 
or less. 

While such is the common type of attack in Raynaud’s disease, it 
happens at times that the numbness or blueness of the extremities ends in 
gangrene. A typical case of this kind is recorded by Harold (Lancet, 
February 9, 1895) of a weakly boy of 4 years of age ; both hands and feet 
were affected. The hands and feet were blue and numbed; the hands 
recovered, but the feet, beginning at the toes, became gangrenous, and 
a spontaneous amputation of both feet gradually occurred. The boy 
eventually made a good recovery. In these cases there is no doubt a stenosis 
or narrowing of the arteries to the limb or the capillary arteries are affected. 
All children who are liable to these attacks obviously require the greatest 
care in the avoidance of cold, and possibly during cold weather have to be 
confined to bed, or at any rate to one room. The treatment is the ‘treat- 
ment of symptoms. 


CHAPTER XIX 


DISEASES OF THE CIRCULATORY SYSTEM—continued 


Weevus.—Nzvus is perhaps the commonest congenital disfigurement 
met with in children!; usually it is nothing more than a blemish, though 
occasionally it becomes more serious, either from danger to life or serious 
interference with its subject’s welfare. Neevi are probably always congenital, 
though not always noticed at birth, since they may not be large enough to 
be conspicuous until some time later. 

Neevi belong to the ¢lass of the-angiomata, and are defined as ‘tumours 
consisting of newly formed blood-vessels,’ though it is obvious that they are 
not always tumours in the sense of there being any definite mass of tissue— 
e.g. ‘port-wine stains’ ; still this is merely a question of a diffuse as con- 
trasted with a circumscribed growth. 

These growths may be. classified as— 

I. (a) Simple angioma, telangiectasis, congenital nzevus, mother’s mark or 
port-wine stain. The vessels composing the new formation are identical in 
structure with normal arteries, veins, and capillaries. (b) Cavernous angioma, 
lacunar or erectile angioma. The blood circulates in a lacunar system as in 
normal erectile tissue. (Cornil and Ranvier.) 

II. Neevi may be considered as (1) arterial, (2) venous, (3) capillary, 
(4) lacunar, blood vascular growths. 

III. Or, considered from their locality, the navi may be divided into 
(1) cutaneous: (a) a mere staining or port-wine mark, (b) a distinct mass 
with larger vessels. (2) Subcutaneous. (3) Mixed—i.e. both cutaneous and 
subcutaneous. The different forms of nevi are readily distinguishable. 

Stellate Neevus.—The so-called ‘stellate’ or ‘spider’ nzevus, which is 
a doubtful new formation, and very probably only a dilatation of pre- 
existing vessels, resembles in appearance the venz stellata on the surface 
of the kidney of a carnivore. It is most common in the face, disappears on 
pressure, and is closely allied to the mere weather marks of those exposed 
to wind and cold; it is sometimes seen about the faces of children. 

Port-wine marks consist of a diffuse stain, varying much in size, form, 
position, and colour ; usually there are no obvious dilated vessels, though these 
can be made out on more minute examination. These marks occur, perhaps, 


1 Depaul is quoted by Cornil and Ranvier as saying that one-third of the children 
born at the Clinic of the Faculty of Medicine in Paris have nzevi, and these mostly dis- 
appear spontaneously during the first few months of life. : 
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most commonly on the face, often on the hands, and occasionally else- 
where ; they may cover very large surfaces, such as the whole side of the 
face. There is no elevation of the growth above the level of the skin, only 
the superficial layers of which are involved, and pressure completely 
obliterates the stain for the time. 

Cutaneous Neevus.—The common cutaneous nevus is usually small, 
not covering more than a square inch of surface at most ; it is somewhat 
raised above the level of the surrounding skin; the individual vessels can 
often be distinctly made out, though not always ; the colour of the growth is 
usually vivid red, and on pressure the colour and much of the swelling dis- 
appear, but a slight thickening remains and the skin is ‘granular.’! These 
growths lie in the corium, and are 
usually sharply defined, but not en- 
capsuled. 

Subcutaneous Neevus.—The 
growth lies entirely beneath the co- 
rium, and forms a distinct tumour ; 
the skin over it is natural in colour, 
or only shows a faint bluish tint ; the 
swelling does not entirely disappear 
on pressure, and is often encapsuled 
more or less perfectly.” 

Mixed Nzevus.—This is a com- 
moner form than the last ; it has the 
characteristics of the cutaneous and 
subcutaneous varieties combined— 
i.e. there is a subcutaneous neevus 
with a cutaneous patch on its sur- 
face ; corium and subcutaneous tis- 
sue are both involved. It is seldom 
that the cutaneous part is as exten- Z 
sive as the subcutaneous, and in this a3 
and the last form there is often some Fig. 90.—Extensive ‘ Mixed’ Nevus of the Face, 
cavernous formation. ts the lower lip and both cheeks up to 

After removal from the body and 
escape of its blood, a subcutaneous or mixed nevus consists of a tough, 
spongy, or stringy mass, often somewhat lobulated and always much smaller 
than might be expected from its size before removal. If encapsuled, it will 
be found that only a small number of vessels, and those of considerable size, 
feed the growth and enter it at various parts—a very important fact as regards 
the treatment of these cases. 

Simple Neevi consist of newly-formed vessels having the structure of 
capillaries, and presenting ampullar or cirsoid dilatations ; the vessels are 
supported by a framework of connective tissue, and often fat. 

Cavernous Neevi consist of an irregular network of fibrous tissue, in- 
closing freely intercommunicating spaces like the channels ina sponge ; there 
I Sir J. Paget. : 

* A good account of the structure of nzevi will be found in Cornil and Ranvier’s 
fistology, to which we are indebted for part of our description. 
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is occasionally unstriped muscular fibre developed in the septa, as well as 
vessels and nerves. The endothelium lining a nzevoid lacuna is exactly like 
that of a vein. These nevi are formed by dilatation of newly developed 
capillaries and subsequent absorption of their barrier walls, so that free 
openings are made between adjacent vessels. 

Importance of Nevi.—Usually nevi are simply disfigurements ; some- 
times, however, they may give rise to serious bleeding from rupture of vessels 
by injury or ulceration, as in a case of our own where the soft palate and 
uvula were the seat of a large nevoid growth and frequent bleeding occurred ; 
similar trouble has been met with in the case of rectal nevi. Internal nevi 
may possibly be dangerous from hzemorrhage, or from extravasation of blood 
setting up peritonitis, &c. ; but 
this must be very rare. Some 
very extensive nevi are of im- 
portance from interference with 
the action of the muscles or the 
growth of bones, or from pro- 
ducing unwieldy hypertrophy of 
skin. We have seen fracture 
of the thigh due to weakening 
of the femur from an extensive 
neevoid growth in the limb.’ Un- 
wieldy overgrowth of limbs may 
occur also from the presence of 
nevi; and in the case figured 
(fig. 91) the man was unable to 
obtain work on account of his 
disfigurement. We have seen a 
case of pyzemia having its origin 
Fig. 91.—Nevus of the face in a man of 50. The 0 ee ae wren a 

growth was steadily but slowly increasing. . ‘The whole another where pyeemia followed 
skin of that side of the face was deep crimson, the lip puncture and partial removal of 


and tongue were involved, and the lower jaw distorted : 
and everted by the weight of the enormous lower lip. a neevoid growth. 


in the Owens College ae cnr The specimen is Changes occurring in Nav. 
—Nevi sometimes grow rapidly 
from the first and spread over considerable areas ; in many cases, however, 
they grow very slowly, alternately grow and remain stationary, or disappear 
altogether, the last result being especially common in the cutaneous form. 
As Mr. Holmes and others have pointed out, and as we ourselves have seen, 
an illness, especially apparently whooping cough, often seems to bring about 
the cure of a nzevus ; possibly the straining in coughing may produce extra- 
vasation and thrombosis in the naevus, and so obliteration. ! 
Neevi undergo spontaneous cure by fibroid change, the vessels becoming 
obliterated and shrinking into fibrous cords. Such result may follow treat-, 
ment or accidental irritation by friction of the clothes, or pressure in lying, 
and soon. In other instances calcareous degeneration or thrombosis takes 
place. Cystic change in nevi is very common ; the cysts contain serum, 


1 The patient was under the care of our late colleague, Mr. T. Jones, 
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more or less deeply coloured, and arise from the shutting off of a lacunar 
space or dilated vessel from the blood stream ; the cystic is often combined 
with the fibrous and fatty degeneration, and we have met with fibro- 
myxomatous change in a naevus. 

Suppuration and ulceration of a nzevus is an important ‘condition ; for, 
on the one hand, it may produce a cure by obliteration of the vessels, or, on 
the other hand, as already pointed out, septic absorption or bleeding may 
result ; happily obliteration is the common termination. Various combina- 
tions of these changes may be found going on in a neevus at the same time : 
pigmentary changes are also found, and sometimes an overgrowth of hair, 
especially in the lipomatous form (vide p. 453). Mere pigmentary maculze 
are sometimes called neevi, but it is better to restrict the name to the vascular 
growth. 

Sites of Nevit.—Nevi may be found almost anywhere over the body, but 
there are certain markedly favourite positions. External nevi are most 
common on the head, and of all places we should say the most frequent is 
over the anterior fontanelle ; the lips, nose, cheeks, eyelids, or any part of the 
face may be involved. The trunk and limbs are less commonly affected 
than the face, but perhaps this is partly to be accounted for by the mothers 
being less anxious about nzevi on the body; the labia are not uncommonly 
affected. We have seenacase in which most alarming growth of the naevus 

took place during pregnancy ; subsidence of the swelling followed delivery. 
_ Different forms of nzevi often occur in the same patient—e.g. a port-wine 
mark on the face or hand and a mixed nevus on thescalp. Neevi occurring 
inside the mouth, in the cheeks, tongue, or inner surface of the lip, more 
rarely in the palate, are of course more serious than external ones ; they are 
also much less common. 

Visceral nzevi are often seen on the liver, and less often on the kidneys, 

spleen, and other organs ; the muscles and bones are also sometimes affected 
It is common to see nzvi on the skin of meningoceles both cerebral and 
spinal—a fact noticed by Mr. Holmes, and one of some importance from a 
diagnostic point of view. 
__ Several cases of rectal nevi are on record, among others one mentioned 
by Mr. Barker which caused death by hamorrhage.!. We have met with a 
case which exactly simulated piles, and was cured by ligature. The extent 
of tissue involved is sometimes very great, as already stated ; thus we have 
seen the whole lower extremity neevoid, and Mr. Barker has recorded a case 
of the whole upper extremity being so affected ? (vide also fig. QI). 

Treatment of Nevi.—\t should be a rule of practice not to interfere with 
nevi unless they are growing or have been stationary for some time, since, 
as already pointed out, very many disappear of themselves. The important 
points to consider for each nzevus are whether it is cutaneous, subcutaneous, 
or mixed, and what is its relation to important adjacent structures, which 
may be endangered by treatment or by the resulting scar. It is unnecessary 
to mention all the methods proposed for treating these growths ; only the 
most efficient will be described here. Stellate nevi may readily be cured 
by puncturing the centre of the star with a hot needle. Port-wine marks 


1 Brit. Med, Jour, 1883. ? Clin, Soc. Trans. 1884. 
GG 
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require careful consideration as to whether the resulting white scar will not 
be as disfiguring as the red mark, and it must be remembered that in cases 
where a large surface is involved a long course of treatment is required to 
remove the mark. . 

Linear scarification, multiple puncture, the actual cautery or a caustic 
such as fuming nitric acid, and in some cases electrolysis, will succeed. 
From five to twenty or more cells of a Stohrer’s or Weiss’ battery should be 
used. If large, the patch should be treated in sections, so as not to have too 
large a sore surface at once. The utmost caution must be used not to leave 
a scar which is more disfiguring than the neevus, and treatment should be 
prolonged over years if necessary. 

Cutaneous nevi are best treated with the actual cautery ; if small, a heated 
needle is sufficient ; in larger growths Paquelin’s cautery is the most useful 
‘nstrument. Narrow lines may be scored across and across the nzvus, or 
multiple punctures employed ; after using the cautery once, as soon as the 
wound is healed, it will often be found that little patches remain unoblite- 
rated : these should be watched for some weeks before reapplying the cautery, 
as they often shrink subsequently without further operation. The cautery 
should be at a dull red heat, and should be applied deeply enough to reach 
through the nevus. Ethylate of sodium 1s fairly efficient, but usually 
requires several applications, and is not, we think, better than the cautery ; 
it has the advantage of not requiring the use of an aneesthetic, though it is 
followed by a good deal of temporary smarting. For port-wine stains the 
ethylate may be applied every two or three days according to the effect pro- 
duced, and then, if required, fresh applications may be made after two or 
three weeks.. Vaccination ona nzevus is not a good plan. For subcutaneous 
or mixed nevi we cannot recommend injections of any kind ; they are often 
efficient, but always dangerous, extensive thrombosis or embolism, causing 
immediate death, having followed their use ; if they are employed, a tem- 
porary ligature should be put round the nzevus and removed a few minutes 
after injection. Ligature of nevi is uncertain, as well as tedious and trouble- 
some. We think treatment by excision, by multiple puncture with the cautery, 
and in suitable cases by electrolysis, are the most generally useful methods. 

Excision is applicable to well-encapsuled growths of small or moderate 
size, not involving important structures. There are certain essential points 
in the operation : first, the incisions must be carried well wide of the growth 
and not within its capsule ; there will then be only a few well-defined vessels 
to secure, and not a freely bleeding cavernous tissue, as is the case if the 
growth is cut into ; next, the skin in a mixed nevus, if the cutaneous part 
is very small, should be removed as far as it is involved, provided always 
the edges of the wound can afterwards be brought together easily so as to 
obtain primary union. If the skin is widely involved, it should not be taken 
away, but, as suggested by Mr. Teale, dissected off the naevus and pre- 
served ; this, however, necessitates opening up the nzevoid tissue, and com- 
plicates the operation ; sometimes also the cutaneous nzevus continues to grow 
afterwards. 

A bloodless method of excising nzvi is that of passing long needles or 
harelip pins beneath the base of the growth crosswise, then winding an 
elastic thread round the needles and excising the growth after dissecting back 
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skin flaps; the needles are then withdrawn and the vessels are secured. 
There is no bleeding until the elastic is removed.! Degenerated nevi should 
nearly always be excised if they are treated at all; in some instances, where 
there is cystic degeneration, a seton passed through the cyst causes it to 
shrink ; but there is a certain amount of danger in this plan if any part of the 
nevus remains undegenerated, 

The little galvano-caustic apparatus devised by Mr. Golding-Bird for 
enucleating lymphatic glands we have used with good effect for large mixed 
nevi not removable by excision. 

In using the actual cautery the fine or middle-sized point of the Paquelin’s 
cautery is entered through the skin and made to traverse the nzevus in several 
directions from one puncture ; if the nevus is large, this is repeated at another 
spot, and so on; a little boric 
acid ointment is then applied to 
the cauterised surface and the 
effect is watched; after all 
contraction has ceased another 
portion is, if necessary, attacked, 
until the whole mass has shrunk, 

Pressure is occasionally suc- 
cessful as a means of treating 
nevi, but is chiefly applicable 
to cases where other treatment 
is impracticable, as in very ex- 
tensive nzevus of a limb; it 
may be employed successfully 
sometimes in nzevus of the scalp, 
where the underlying skull forms 
a firm basis ; especially if com- 
bined with subcutaneous break- 
ing up of the nevus with a 
tenotome. In cases of ulcera- 
tion of nzevi, and in some severe 
cutaneous forms, scraping away Fig. 92.—Orbital Nevus. The growth extended deeply; 
the growth with a sharp spoon causing exophthalmos and ectropion, and spread up- 

; : wards upon the forehead. 
will sometimes do good. 

Importance of Nevi in special Localities.—Nevi occurring in certain 
localities have more than ordinary importance, either from the difficulty of 
their treatment or diagnosis or from the risk attaching to them. Neevus of 
the lip is often found involving the whole thickness of either lip, and is 
usually either of the mixed or subcutaneous variety ; the surface is some- 
what prone to ulceration in the mixed form from constant irritation, and 
the growth is often very unsightly. If degenerated and cystic, or if there 
are large cavernous spaces in the nzevus, it may be mistaken for a labial 
mucous cyst or for lymphatic macrocheilia. Puncture from the mucous 
aspect with the Paquelin’s cautery is usually the best mode of treatment, 


1 A plan devised, we believe, by Mr. Davies Colley. 
2 A good case of the effects of pressure under such circumstances is recorded by Hardie, 
Lancet, May 1885. 
GG2 
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but in some cases it is a good plan to excise a segment of the lip and 
bring the edges together as after a harelip operation. Orbital neevi 
are usually associated with similar growths upon the face: they may 
cause exophthalmos and ectropion; the nevoid character of the growth 
is indicated by the spongy feeling and the possibility in some cases of 
pushing back the protruding eyeball and so emptying the growth of blood. 
Treatment by electrolysis is the only serviceable method in these cases. 

Neevus of the tongue may give rise to macroglossia and cause protrusion 
of the organ, or may be limited to a small part of its surface ; it is liable to be 
mistaken for lymphatic macroglossia or for a mucous Cyst. The colour will 
usually serve to distinguish it from the former, though the two conditions 
seem to be sometimes combined, and the compressibility of a neevus will 
mark it off from the latter affection ; in doubtful cases a grooved needle will 
clear up the difficulty. The actual cautery, or in rare cases excision, of a 
part of the tongue is the treatment required. In one child we excised the 
anterior third of the tongue by a ,-Shaped incision, and brought the sides 
of the wedge together with sutures ; the result 
was good and repair was rapid. A similar 
condition may be met with on the gums or inner 
surface of the cheeks. Sometimes large blood 
lacunze are met with beneath the tongue, look- 
ing like ranula ; the soft palate and uvula are 
also occasionally affected; in one instance 
where both conditions existed the sublingual 
nevus was cured by the actual cautery, and the 
uvula removed by the galvanic écraseur; the 
patient was attacked by pyzmia, but ultimately 
recovered completely. 

Neevus of the eyelids must be treated with 
great caution to prevent any subsequent distor- 
tion ; it is best usually to attack small portions 
at a time with the actual cautery and wait until 
cicatrisation is complete before a second application. The same rule applies 
to nevus of the nose, where too vigorous treatment may produce an unsightly 
sharp-pointed, beak-like appearance if the skin is too much destroyed. In 
some instances excision is the better plan. 

Neevi around the orbit are sometimes very difficult to diagnose, especially 
if they are degenerated, and consequently have lost their colour ; dermoid 
cysts, meningoceles, simple serous congenital cysts, and fatty growths should 
be borne in mind as sources of fallacy. In one instance (fig. 92) there was a 
cyst with none of the appearance of a nevus; on tapping it, altered blood 
escaped, and on incision it was found that the growth was loculated and in 
part solid (i.e. degenerated). A seton was passed through it at last after 
failure of incision and drainage, excision being out of the question, and the 
mass suppurated freely, but unfortunately erysipelas occurred and the child 
died. At the Aost-mortem the orbit and cavernous sinus were found full of 
more or less degenerated nzevoid tissue ; the neevus spaces were mostly full 
of blood, and minute abscesses were seen with the microscope in sections of 
the growth. 


Fig. 93.—Arterio-venous Varix. 
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Speaking generally, most naevi can be recognised by the presence of the 
remains of some superficial nzevoid tissue, by the possibility of reducing the 
size of the growth by pressure—this point must not, of course, be allowed to 
mislead in swellings about the head or spine—and by the peculiar spongy 
feeling. This sensation is sometimes to be felt in a growth where solid 
masses are also perceptible. The fact that the tumour is congenital or has 
been noticed in very early life, and occasionally the presence of extravasa- 
tion of blood in the skin, as well as, of 
course, the results of tapping, will usually 
clear up a doubt. 

Certain rare forms of vascular defor- 
mity are occasionally met with in chil- 
dren. Ina case of our own the condition 
may be best described as arterio-venous 
varix, all the vessels being dilated and: 
pulsatile ; the facial, orbital, and intra- 
cranial vessels were involved as well as 
some of the cerebral sinuses, the straight 
sinus being converted into a pouch as 
large as a thrush’s egg and its walls 
calcified | (fig. 93). 

Aneurism by anastomosis is also 
occasionally met with in children, and 
sometimes ligature of a main vessel, 
such as the carotid, may be required, 
as also in some cases of arterial varix. 
St. Germain relates three cases of cirsoid 
aneurism cured by the use of chloride 
of zinc arrows. (Vide ‘Chirurgie des 
Enfants,’ 1884.) Excision is usually the 
best treatment. 

Nevus lipomatoaes is the term ap- 
plied to a form of degenerated nevus 
in which there is much development of 
fatty tissues forming masses which often 
hang in pendulous folds ; there is com- 
monly pigmentation and hairy Over- Fig. 94.—Nezvus Lipomatodes. The darkly 


Oy ; pigmented pendulous masses were composed 
growth. The condition is hate, and of fat and degenerated nzvus tissue, and 


appears to be associated with idiocy, the whole surface was thickly overgrown 
with hair. As usual in these cases, the child 


as in the typical case under our care, Wit idiotic. 

from which fig. 94 was taken. No 

treatment is called for in such a case.2 We-saw in 1895 a female infant 
a few weeks old with an almost exactly similar condition. Occasionally, 
however, where merely a local mass is found, it should be removed 
by excision. This was the treatment adopted for the child shown in 


* A full report of the case here alluded to will be found in the Aédstracts of the 
Children’s Hospital for 1882-83. Vide also T. Smith, Clin. Soc. Trans. 1882. 
? Hyde, of Chicago, has recorded a very similar case in the Lancet, August 1, 1885. 
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fig. 95, where the pendulous hairy mass, closely resembling the so-called 
‘ pachydermatocele,’ was excised with a good result. 

Lymphatic wweevi.—Lymphatic nevi are much rarer than blood neevi, 
but many of the so-called congenital cystic growths should be classed as 
cystic lymphangiomata. Instances of this condition are seen, as shown by 
Virchow, in macroglossia, described at p. 188. 

Hygroma and one form of so-called ‘giant foot’ are similar conditions 
(fig. 96). Sometimes in giant foot the cutaneous lymphatics are clearly 
visible as transparent, dilated, tortuous canals running in the skin: the part 
is greatly enlarged, and spongy on pressure. The disease is a rare one, and 
probably pressure or cautery puncture would be the most successful mode 
of treatment. ‘reves has recorded a case in which ulceration has occurred, 
and quotes Busey that congenital giant foot is commoner in females, and 


Fig. 96.—Lymphatic Nevus of the 
Foot. The soles of the two feet are 

_seen, and in the affected one the 
extremities of the toes can just be 
made out, embedded in the mass of 
nevus tissue. Dilated and varicose 
lymphatics were visible in the skin. 
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Fig. 95.—Degenerated Neevus of Scalp. 


most frequent in the right leg ; the temperature of the part may or may not 
be raised. Ulcers, if they occur, readily heal. 

Occasionally in macroglossia, as in a case of ours, the superficial lym- 
phatics form minute transparent cysts on the surface of the tongue ; here 
removal of part of the tongue might possibly be required to prevent suffoca- 
tion, since these growths are liable to rapid increase in size. A large tumour 
of the thigh, of congenital origin, that we removed a short time ago from a 
child of 23 years, was made of spongy tissue exactly like a nzevus, but the 
spaces were filled with lymph instead of blood ; other similar cases have 
been recorded. (Vide also chapter on Tumours.) Hoggan has described 
multiple lymphatic nevi of the skin, a condition believed commonly to accom- 
pany blood nevi, and to be much more frequent than is supposed ; these 
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growths are not conspicuous by their colour, and are therefore commonly 
overlooked ; they are of little clinical importance, unless probably as an 
early stage of elephantiasis. We have also met with instances of these nzevi.! 
Cases of probably congenital lymphatic varices of the limbs have been de- 
scribed by R. W. Parker ; he thinks they have a tendency to become locally 
inflamed.? We have recently met with a case of lymph nzevus of the con- 
junctiva and supra-orbital region, causing an unsightly deformity ; the naevus 
varied much in size, and sometimes ‘ puffed up’ and became painful.® 

_ Large multilocular cystic swellings may be met with in the neck, re- 
sembling in external appearance the hygromata which are associated with 
lymphatic macroglossia, but differing from these lymphatic tumours in that 


Fig. 97.—Gangrene of the Leg secondary to embolism of femoral artery. Boy, aged 7 years, 
with mitral and aortic disease. 


some of the cysts are found filled with blood either coagulated or more or 
less altered and become ‘laky.” In the same swelling cysts may contain 
fluid clear or only tinged with blood. It is difficult in such cases to be sure 
whether the growth is a blood nevus which has undergone cystic degenera- 
tion, or a lymph nzevus in which hemorrhages have taken place. Such a 
case which we saw with Dr. McNicoll, of Southport, occurred in a child of 
7 weeks old; and as the tumour was growing and threatened to cause 
dyspnoea, it was treated by laying open and _ partly removing the larger 
cysts. The operation, though extensive and formidable for so young a child, 
had a satisfactory result. 


1 Hoggan, Jour. of Anat. and Phys. April 1884. Lancet, 1882, vol. ii, p. 891. 

* Vide also chapter on TUMOUR GROWTHS IN CHILDHOOD. 

5 The case, with a drawing, has been published by Dr. Mules in 7vans. Ophthalm. 
Cong., Heidelberg, 1888. For an account of various rare abnormalities of the blood and 
lymph vascular systems (also Merven-Naevus, &c.) the reader is referred to Esmarch and 
Kulenkampff’s monograph on Elephantiasis, 


456 Diseases of the Circulatory System 


Excision of the greater part of the cyst wall with subsequent drainage is, 
we have found, the best treatment. If the drain is removed too soon and 
insufficient irritation is set up, the lymph cavity is apt to refill. 

Aneurism in children is extremely rare ; only a few cases have been 
recorded, and these appear all to have been either traumatic or the result of 
embolism, the embolus giving rise to softening of the arterial coat, and con- 
sequent formation of the aneurism.. A paper on this subject by R. W. Parker 
in the ‘ British Medical Journal,’ 1884, may be consulted. We have only 
met with one case of aneurism, in a child aged 7 years, who was suffering 
from ulcerative endocarditis ; the aneurism, which was situated on the left 
middle cerebral artery, was no doubt due to an embolus ; it finally ruptured 
and gave rise to extensive meningeal hemorrhage. Dr. A. Jacobi has re- 
ported several cases of aneurism in children, due to atheromatous degenera- 
tion, one case of the descending aorta in a girl of 7 years. Sanné has 
reported four cases, one in a foetus and three in children of 2, 10, and 13 
years respectively. 

Embolism occurs not infrequently during early life in children suffering 
from acute or malignant endocarditis ; it may occur in any form of valvular 
heart disease. Embolism of a cerebral artery may give rise to hemiplegia 
and softening (see p. 434). Embolism of the spleen is found not unfrequently 
post-mortem. Ina patient of our colleague Dr. Hutton, who was suffering 
from mitral and aortic disease, embolism of the femoral artery occurred, 
followed by gangrene of the leg. The leg was amputated by Mr. Collier 
and the boy made a good recovery as far as the stump was concerned. 


CHARTER XX 


DISEASES OF THE BLOOD AND BLOOD-MAKING ORGANS 


Anzemia_ 


CHILDREN of all ages are liable to suffer from aneemia, from causes both 
known and unknown. Some children are habitually pallid, without, perhaps, 
being in any way out of health ; and this. peculiarity seems to run in 
families. In the majority of cases anaemia means ill-health, the poorness of 
blood being due to one or other of a great variety of ailments. It is un- 
necessary for us to describe the anzmia which is due to obvious causes, 
such as tuberculosis, heart disease, syphilis, malaria, or the anaemia which is 
the result of some acute disease. We will chiefly confine our remarks to 
certain forms in which the anemia is often profound and the pathology by 
no means certain, Thus we have anemia accompanied by great enlarge- 
ment of the spleen, and an anaemia in which no such enlargement is present. 
We have the so-called Pernicious Aneemia, which appears always to go on 
to a fatal issue. In some cases there is a tendency to purpura, and while in 
all forms of anzemia hemorrhages are common when the anzemia becomes 
extreme, yet in some cases purpura is an early symptom, and makes its 
appearance without the anaemia being very great. The groups into which 
we divide these cases are selected rather for convenience of description than 
because they actually form independent or ‘ self-standing’ forms of disease. 

It is unnecessary to say that an examination of the blood gives important 
information with regard to the nature of the aneemia, and is therefore of use 
as regards prognosis and treatment. For the details of the methods of this 
examination we must refer the reader to the various clinical manuals. 

The examination includes (1) The estimation of the amount of hemo- 
globin present as measured by Fleischl’s haeemometer. In healthy children 
there may be 85 to 95 per cent., in profound anzemiaas little as 30 to 35 per cent. 

(2) Counting the number of the red and white corpuscles, by means ot 
the Thoma-Zeiss apparatus. In round numbers, in healthy children there 
are 5,000,000 red corpuscles to the cubic millimetre ; in some forms of 
anemia the number may sink nearly 1,000,000. The number of white 
corpuscles varies from 8,000 to 9,000 (Limbeck) in children, and from 12,000 
to 13,000 (Gunrobin) per cubic millimetre in infants under a year. 

(3) A microscopical examination of the red corpuscles to determine their 
shape, size, and colour. In certain forms of anzemia abnormally large red 
blood corpuscles (megalocytes), orsmall ones (microcytes) may be present, or 
there may bea variation in their shape (poikilocytosis). The red cells are ab- 
normally pale— i.e. their colour index is low, and they may fail to form rouleaux. 


458 Diseases of the Blood and Blood-making Organs 


(4) A film of dried blood is stained with eosin and methyl blue in order 
to distinguish between the varieties of red and white corpuscles present, 
and to determine their relative proportion. 

Nucleated red corpuscles (normoblasts) are seen in fcetal blood and in 
the blood of infants a day or two old; they are not present in health in 
older children. In some forms of anemia, normoblasts, megaloblasts 
(large nucleated), and microblasts (small nucleated) are present. ‘The 
following forms of leucocytes may be distinguished in normal blood in 
varying proportions : 

(2) Small lymphocytes, consisting of small cells with a large blue 
nucleus and narrow zone of clear protoplasm ; they are supposed to derive 
their origin from lymphatic gland tissue. (4) Large lymphocytes, con- 
sisting of cells with a large oval or indented nucleus, and a large zone of 
surrounding clear protoplasm. They are believed to be derived from the 
marrow of bone and spleen. (c) Finely granular or polynuclear (neutro- 
phile) cells. The nucleus is multipartite, and lobed. The protoplasm is 
filled with granules which stain with eosin. The number of these cells is 
increased in febrile conditions : they are in normal conditions in adults the 
most numerous of the white corpuscles present. (@) Coarsely granular 
eosinophile cells: they have a single round or horseshoe nucleus, the 
protoplasm has coarse granules which stain strongly with eosin. (é@) Myelo- 
cytes are absent from normal blood, but are found in large numbers in 
myelogenous leukaemia ; a few are seen in splenic anzemia. 

As regards the relative numbers of these in the blood of healthy adults 
‘and infants, the following numbers may be taken as approximately true. 
Small lymphocytes : adults 20 per cent., infants under I year 59 per cent. 
Large lymphocytes : adults 6 per cent., infants 6 per cent. Finely granular 
neutrophile cells: adults 75 per cent., infants 31 per cent. Coarsely granular 
eosinophile cells : adults 2 per cent., infants 3 per cent. (Uskoff), (Gunrobin). 
From this it would appear that in early life the small lymphocytes are in- 
creased at the expense of the finely granular or neutrophile cells. 

Anemia with Gdema.—In all cases in which the anemia is great 
there is a tendency to the accumulation of serum in the serous cavities, and 
a liability to subcutaneous cedema. In the out-patient department of hos- 
pital practice it is common to meet with infants or children under 2 years of 
age who are anemic and at the same time cedematous, the back of their 
hands and feet readily pitting. Such cases are often looked upon as suffering 
from nephritis, but the urine is mostly free from albumen and casts. There 
is usually no enlargement of the spleen. These cases are commonly seen in 
the autumn in children who have suffered from acute diarrhoea or some other 
exhausting disease which has given rise to great anemia. ‘The anzemia 1s 
due to the great drain on the system during acute or long-continued disease, 
or possibly it may be the result of the action of toxic albumens or peptones 
absorbed into the blood from the alimentary canal. We must also remem- 
ber that the arterial pressure in young children is normally very small, and 
easily reduced by acute disease. (See Nephritis.) 

Simple Anzemia—Chlorosis.—There is a class of cases mostly occur- 
ring in older children which resembles the chlorosis of adults. There is no 
enlargement of the spleen, no purpura or any evidence of organic disease. 
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The children are markedly bloodless, languid, and easily get out of breath ; 
murmurs may be heard at the base of the heart, and in the veins and arteries 
of the neck. Both girls and boys may be affected this way about puberty. 
In one instance coming under our notice, two brothers and a sister, aged 8}, 
7, and 5? years, suffered in this way ; their mother was also anemic. They 
were intensely pale, drowsy, and lethargic ; they were fairly well nourished 
as far as fat was concerned ; there was no splenic enlargement, no albumen 
in the urine, and no hemorrhages. In all three there was an irregular 
pyrexia, a rise of a degree or two taking place most evenings. An examination 
of the blood showed a diminution of red blood corpuscles, a low percentage 
of Hb and no striking excess of white corpuscles. They all three improved 
considerably during their stay in hospital. It is well to bear in mind that 
such cases are exceedingly apt to be tuberculous. 

Idiopathic or Pernicious Anzemia is a rare disease in children ; out of 
102 cases published by Dr. Pye Smith in the Guy’s Hospital ‘ Reports’ for 
1882 there were six between the ages of 7 and I5 years. It has been met 
with in children of all ages. Kjellberg has recorded a case in a boy of 
5 years, Elben in a girl of 3 years, and W. Steffen in a girl of 16 months. 
It is always fatal. . 

No cause can usually be assigned for the anemia ; In one case coming 
under our notice the child had been much neglected and badly fed. 
Schapiro reports a case of a girl of 13 years who was supposed to suffer 
from pernicious anzemia, but began to improve after passing a tapeworm—. 
Bothriocephalus latus. 

The symptoms and course are exactly the same in children as in adults. 
The first symptoms are those of weakness, breathlessness, and pallor, coming 
on without cause. The anzemia becomes extreme, the skin is blanched and 
of an earthy tinge ; the conjunctivee and mucous membrane of the mouth 
are pallid, and the muscles weak and flabby. Usually there is no great loss 
of flesh. Vomiting is not uncommonly a marked symptom. In some cases 
there appears to be a slight rise of temperature at night, ro1° or 102° ; in this 
respect pernicious anzemia resembles other forms of anzemia. Purpuric spots 
are sometimes present on the skin, and retinal hemorrhages and optic 
neuritis may develop (S. Mackenzie). 

An examination of the blood in an advanced case shows a very marked 
diminution of the red blood corpuscles, their number being reduced to 
1,000,000 or even less, the Hb is reduced in quantity but not in the same 
proportion as in chlorosis. The red cells vary greatly in size and their Hb 
is increased ; the Hb often undergoes a change with the formation of 
methemoglobin. Megaloblasts are mostly present in large numbers. The 
leucocytes are usually diminished. 

The course is often acute, usually varying from one month to three months. 

Morbid Anatomy.—All the organs are in a bloodless condition, the 
muscles are in a state of fatty degeneration, and minute hzemorrhages are 
found on the surfaces of the organs. There is no further alteration found 
in the spleen or other viscera. 

The following case illustrates many of the above points : 


Pernictous Anemia.—Walter H., aged 114 years, has been getting pale and weak for 
six months, no cause known; has had hollow cough and frontal headache ; for two 
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months has had frequent epistaxis, and for some time has had fainting fits, and spots 
‘like bruises’ have appeared on thighs and shins; no bleeding from lungs or bowels 
noticed. Mother strong, father said to have been phthisical in early life; brothers and 
sisters all rickety and anzemic, four of them now in hospital with scarlet fever ; all re- 
covering. Admitted August 30. Large, well-formed, well-nourished, and muscular boy, 
dark brown hair and eyes, height 4 ft. 7 in., intelligent ; intensely anzemic, tongue furred, 
pale and fissured, fauces pale, tonsils large; respiration 34, fairly deep ; pulse 146, regu- 
lar and full; temperature 103°; both bases dull, with weak respiratory sounds, no crepi- 
tation, heart’s area normal, impulse heaving and visible over second to fifth spaces, 
sounds indistinct, spleen and liver not felt in abdomen, blood watery and pale; red 
corpuscles, generally normal in shape and form characteristic rouleaux, a few are elon- 
gated ; white corpuscles only slightly increased relatively, vary much in size, most of them 
being smaller than usual; urine 1016, pale, no albumen, no excess of urates or phosphates ; 
ordered citrate of iron. August 31.—Temperature now between normal and TOO”, 
September 6.—Temperature still below 100°; respiration 32; pulse 148; no cough, no 
night sweating, has attacks of syncope on attempting to sit up, has vomited twice to-day, 
no cardiac murmur. Died September 7. 

Post-mortem.—Forty hours after death body well nourished, intensely anzemic, rigor 
mortis persists, a few ounces of serum in each pleural cavity, patches of emphysema 
along margins of lungs, no consolidation, abundant sub-pleural ecchymoses ; about 2 oz. 
clear serum in pericardium, no pericarditis, no endocarditis, abundant sub-pericardial : 
ecchymoses, tricuspid orifice admits three fingers, muscular fibre pale ; much ‘tabby-cat’ 
mottling of endocardium. Spleen 3} 0z., soft and friable ; liver 349 0z., very angemic ; 
kidneys 44 0z., very soft, intensely anaemic, capsules peeled off readily. 


Borderland cases may be met with in young children, of which the 
following case of Dr. E. M. Brockbank’s is an example : 

Eric C., aged t year 7 months, very pale since 10 months old; vomits off and on, 
hzematemesis on one occasion. Is very anzemic, gums spongy and bleeding. Blood 
examination by Mr. H. H. Rayner, result as follows : Red corpuscles 880,000, Hb 20 per 
cent., leucocytes 9375. Red corpuscles stain deeply with eosin, vary in shape and size ; 
many pear-shaped. Numerous normal nucleated red corpuscles and a few large ones. 
White corpuscles normal, except decrease in polynuclear leucocytes. No enlargement of 
the spleen. Child became very feeble and lost weight, developed ecchymoses and epistaxis, 
and died six weeks after admission. Orange juice and fresh food had been freely given. 
At the post-mortem the stomach was dilated, evidence of rickets ; spleen not enlarged ; no 
other naked-eye changes. 


Treatment.—The medicines most likely to be of service are iron and 
arsenic. Phosphorus and cod-liver oil have been used with some success. 
Bone marrow and raw meat juice should be given. In the majority of cases 
the progress is from bad to worse. 


Enlarged Spleen 


The spleen is a very vascular organ, is functionally more active in child- 
hood than in after life, and is more apt to become temporarily engorged 
and enlarged. The best method of determining the enlargement during 
early life is by palpation rather than by percussion, as the lesser rigidity of 
the abdominal walls during early childhood usually readily permits of this. 
Palpation of the spleen is effected by standing at the patient’s right side 
and gently pressing two or three fingers of the right hand into the left hypo- 
chondrium beneath the costal arch, when the lower and inner edge of the 
spleen, if it is enlarged, can be readily felt as a movable tumour which can be 
pressed upwards. It can hardly be said that the spleen is enlarged unless 
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‘its lower edge extends below the costal arch. Enlargement is very common 


during childhood, and accompanies various conditions. An enlarged spleen 
is most frequently associated with an anemic condition, though exactly 
what the relation between the two is is uncertain (see zz/ra). An enlarged 
spleen is also met with when the portal system is obstructed, as in cirrhosis 
of the liver. In two cases coming under our notice the spleens were greatly 
enlarged, and in these cases it is quite possible to overlook the cirrhosis 
of the liver and look upon the case as one in which the splenic enlargement 
is due to Hodgkin’s disease or some anzemic condition (Banti’s disease). It 
is enlarged in many cases of rickets and syphilis, though certainly not in all 
cases ; it is chiefly so in those cases in which pallor and anzemia are marked 
symptoms. It is enlarged and hard in ague, and also when lardaceous and 
in association with leucocythemia and Hodgkin’s disease. It is also en- 
larged in various acute diseases, such as typhoid fever, acute tuberculosis 
and pyeemia, and in some other febrile states, such as ulcerative endocarditis. 

Anzemia Splenica. Anzemia Infantum Pseudoleukzemia (Won 
Jaksch).—In an_ ill-defined group of cases, occurring mostly in children 
between 6 months and 2 years of age, the anemia is often profound, and 
the spleen strikingly enlarged. Sometimes mothers will bring such children 
for treatment, as they have already noticed the large spleen as well as the 
paleness of the child. There is usually a history to be*obtained of ill health, 
more especially of aggravated indigestion, or some acute illness, and nearly 
all of them exhibit evidence of rickety deformities. In a well-marked case, 
the anzemia strikes the observer at once as being much out of the common ; 
the lips are a pale pink, and the face is white or of a slightly yellow tint ; on 
placing the hand on the abdomen, the edge of the spleen is distinctly felt 
(it can sometimes be seen), and the tip can be traced downwards on a level 
with, or below, the umbilicus. There may be enlargement of the liver. 
Jaundice has been noted in one or two cases. No enlargement of the 
lymphatic glands takes place. The urine is free from albumen, and, except 
quite at the termination of the case, there are no hemorrhages and no 
cedema. There is often irregular and intermittent pyrexia. The course is 
essentially chronic ; the patients usually improve slowly under treatment in 
hospital with careful diet and tonic medicines. They readily succumb to 
intercurrent diseases, such as measles or pneumonia. In the worst class of 
case the aneemia becomes more and more profound, and they die exhausted : 
in the later stages there may be hemorrhages, purpura, and cedema. On 
the other hand, we meet with ‘borderland’ cases, where there is a moderate 
degree of anemia and splenic enlargements, with perhaps well-marked 
signs of rickets. The etiology of these cases is uncertain. Syphilis pro- 
duces anzemia and also splenic enlargement in more or less degree, and 
some believe (Fox and Ball, G. Carpenter) that it plays a predominating 
vole in these pseudoleukeemic cases. On the other hand, there is a very 
close connection between this condition and rickets, as almost all such chil- 
dren exhibit evidence of rickety changes in the bones, and this disease 
occurs at an age when rickets is most common. | 

We are inclined to agree with Carr in believing that, while both syphilis 
and rickets may play a vé/e in producing this condition of splenic anemia, 
they are neither of them the sole or efficient cause, but that congenital 
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weakness, chronic dyspepsia, bad feeding, and insanitary conditions are 
largely to blame. The anzemia is the result of some form of toxin formed 
n the alimentary canal and absorbed into the circulation. Fowler believes 
that the splenic enlargement precedes the anemia, and the greater the 
enlargement of the spleen the more profound the anemia. 

Changes in the Blood. —During the last few years many observations 
have been made upon the blood in this disease, among others by L. Gulland, 
Fowler, G. Carpenter, and C. H. Melland. The latter has been good 
enough to examine the blood of some of our own cases. We can only givea 
summary of the chief changes noted. The number of red corpuscles is 
diminished, varying from 1,150,000 to 5,000,000 ; the colour index varies 
from *3 to °7; the Hb equals 20-60 per cent. The red corpuscles vary 
to some extent in size and shape; normoblasts and a few megaloblasts 
are present. The leucocytes vary in number from 10,000 to 100,000, though 
the latter figure is exceptional, 20,000 being a rough average, but great 
variations occur. The ratio of whites to reds may be as low as I-31 
(Fowler) ; normally it is 1-500. The lymphocytes preponderate in numbers 
over the polynuclear, but the question of differentiation of the leucocytes is 
a very difficult one. A few myelocytes are sometimes present. 

While in a vast majority of cases the children who suffer in this way are 
under 2 years of age, yet occasionally we meet with older children who are 
affected in a similar manner, as in the following fatal case : 


Anemia, Enlarged Spleen.—Thos. Arthur C,, aged 5 years. Up to four months ago 
quite healthy ; no serious illness, Has lived always in Manchester. Father and mother 
healthy. Four months ago had a fall, not confined to bed ; abdomen painful and swollen 
ever since ; two months ago had severe epistaxis, with no known cause ; very much blanched 
ever since, feet sometimes swollen; has had occasional pain and twitchings in left arm for 
an hour at a time, and slight twitchings of the body also. On admission, December 29, 
1881, plump, with marked pallor, a few purpuric spots on thighs and feet ; superficial 
glands generally enlarged, face cedematous, no cedema of feet ; abdomen prominent in 
epigastric and hypogastric regions, liver and spleen much enlarged, heart and lungs nil, 
Urine 1020; noalbumen. Temperature 103° P.M. January 2,—Loud systolic murmur over 
whole cardiac area, no mediastinal dulness ; heart’s area increased, apex beat felt outside 
nipple line. Blood thin and watery, with some increase of white corpuscles ; spleen 
rather tender. Temperature irregular, 98° to ro1° and 102°, January 13.—Constantly 
moaning; temperature still high and irregular. January 14.—Died 5 A.M., unconscious 
all night. Post-mortem.—Twelve hours after death; great pallor, some cedema of ex- 
tremities; blood very fluid, liver uniformly enlarged, pale with fine yellow points 
(hepatic vessels). No perihepatitis, spleen 5 in. by 3 in. ; smooth, firm, purple on section. 
Retroperitoneal glands very slightly enlarged ; kidneys firm and very pale. No peritonitis, 
no ascites, no staining of organs with iodine. Heart.—Left ventricle hypertrophied ; 
right ventricle dilated, subpericardial ecchymoses, valves normal. Lungs emphysematous, 
with abundant ecchymoses on surface and in substance. No enlarged mediastinal glands ; 
brain firm, intensely anzemic, otherwise apparently healthy, No venous congestion, no 
fluid in ventricles. 


Treatment.—Iron and arsenic are the drugs most likely to be of service 
in anemia ; cod-liver oil is also good, but the treatment must necessarily 
be modified according to the cause. The cachexia produced by syphilis 
must be treated by a combination of iron and mercury, with quinine if 
malaria is suspected. Care must be taken to see that the bowels are acting 
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normally. | Raw marrow of bone, raw meat juice, orange juice, peptonised 
milk should be given. 

Hodgkin’s Disease—Anzmia Lymphatica.—This disease is charac- 
terised by an enlargement of various groups of lymphatic glands and also of 
the spleen ; there is progressive anaemia, and more or less intermittent fever. 
According to Gower’s statistics, 16 out of every 100 cases occur in children 
under ro years of age. The earliest symptom which calls attention to the 
disease is enlargement of some lymphatic glands, usually the cervical, though 
the axillary or mediastinal may be early affected. 

The glands just behind, or in front of and beneath, the sterno-mastoid are 
frequently the first to be enlarged, or the group at the angle of the jaw; the 
glands at first are firm and movable, varying in size from time to time as if 
the vessels were gorged at one time and normal at another. With the - 
glandular enlargement there is usually a marked increase in size of the 
spleen, and the child becomes weak and pallid. A prominent feature of the 
disease is the occurrence of attacks of pyrexia ; the temperature at times 
continues elevated for some days, or it may assume the intermittent type. 
Other groups of glands may become affected ; there may be an extension 
into the mediastinum, and the glands may exert pressure on the trachea or 
large veins, so that there is orthopncoea, cedema, or ascites. The axillary 
and inguinal glands may also become affected. In some cases the external 
lymphatic glands may be but little affected, but the mediastinal or retro- 
peritoneal glands and the spleen may be much enlarged. The course of 
the disease is very chronic, but the prognosis is unfavourable, and sooner or 
later the child dies exhausted. At the autopsy the spleen is found enlarged 
and infiltrated with an adenoid growth, while other organs, as the lungs, 
liver, and kidneys, are also infiltrated, only in less degree. Examination of 
the blood does not show characteristic changes. The number of red 
corpuscles are slightly if at all diminished; the Hb is also diminished. 
Moderate leucocytosis, chiefly lymphocytes. 

Diagnosis.—The diagnosis of Hodgkin’s disease in an early stage is often 
extremely difficult where the patient is brought with a mass of enlarged 
glands in the neck or other part. If the glandular tumours vary in size from 
time to time, if there is intermittent pyrexia or enlarged spleen, Hodgkin’s 
disease may be suspected. If the glands suppurate they are probably 
tuberculous. We have frequently seen enlarged tuberculous cervical and 
axillary glands mistaken for the enlarged glands of Hodgkin’s disease. 
Possibly tuberculous disease and Hodgkin’s disease may co-exist. 

Treatment.—Arsenic and phosphorus are the medicines most likely to be 
useful, but the disease generally progresses to a fatal termination. 

Leukzemia.—Leukemia is a rare disease during childhood, but the 
possibility of its being present should be borne in mind when the patient is 
a pallid child with a large spleen, especially if on examination of the blood 
there is marked leucocytosis. It occurs at all ages: babies at the breast 
have been affected, and also older children ; it cannot be said that anything 
certain is known about its etiology, though poor living, various depressing 
conditions, and malaria have been credited with producing it. The earliest 
symptom to call attention to the disease is abdominal distension, which js 
found to be due to a greatly enlarged spleen ; with this there is dyspepsia, 
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perhaps abdominal tenderness, and marked.aneemia. The disease is a 
chronic one, and the prognosis unfavourable. Like Hodgkin’s disease, there 
may be enlargement of lymphatic glands and intermittent pyrexia. Later 
in the disease the aneemia becomes profound, cedema of the subcutaneous 
tissues takes place, and often there are heemorrhages. 

Two forms of leukaemia are distinguished, the mixed form in which the 
spleen and marrow of the bones are mostly involved, and the lymphatic 
variety in which the lymphatic glands are enlarged. In myelogenous leuk- 
cemia the chief feature is the number of myelocytes, eosinophile cells, and 
polynuclear leucocytes ; in lymphemia the white cells are lymphocytes, while 
myelocytes are absent. 


The Heemorrhagic Diathesis 


During early life a disposition to bleed arises under many different con- 
ditions. In some cases the disposition to bleed is hereditary, in others it is 
the result of many different forms of illness. We will consider the hereditary 
variety first. 

Hzemophilia.—This term is applied to a disposition to bleeding which is 
hereditary ; it affects males more often than females, but the females often 
appear to transmit this tendency to their sons. This tendency to bleed may 
only appear in one or two members of a family, the rest escaping, but those 
who thus escape may transmit the diathesis to their children. Dr. A. 
Goodall records the following exceptional heemophilic genealogy. The males 
are noted by the letter ‘M’; the females by ‘F. The letters are underlined | 
in the case of the bleeders. The dotted lines indicate a slight tendency to 
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M t lived till over 80 years, though suffering severely all his life from 
epistaxis and other hemorrhages ; M 6 died of hemorrhage ; M 7 suffered 
as a boy and outgrew the tendency ; F ro has suffered severely. 

Hemophilia does not usually appear at the time of birth, the disposition — 
usually first manifesting itself after the end of the first year of life. It is 
true that newly-born children are apt to bleed from the navel or suffer from 
hzmatemesis, but this is the result rather of some disease than from inherited 
tendencies. Children who exhibit this diathesis seem to exhibit it in different 
degrees at different times ; sometimes they appear to bruise on the slightest 
injury, while at other times there is hardly any tendency in this direction. 
Purpura or ‘bruising’ is the most common manifestation ; slight pressure 
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or a slight knock on a limb, such as might take place by the nurse catching 
firmly hold, will suffice to bring out a well-marked bruise, which is many 
days in-fading. Sometimes a number of hemorrhagic spots make their 
appearance spontaneously, and in the same way extensive subcutaneous 
bleedings may take place. A slight scratch or cut may ooze blood for some 
time before it stops ; cracks or fissures in the skin of the lips may ooze in 
the same way. Of the mucous membranes perhaps the gums most often 
bleed—friction with a tooth brush may be enough to ‘start a heemorrhage. 
Epistaxis is also very common, and may be very difficult to stop, and in rare 
cases goes on to a fatal termination. There may be hemorrhage from the 
stomach from straining when vomiting, or blood may appear in the stools. 

Heematuria also takes place at times. Hzematomas of the scalp are liable 
to follow slight falls, or injuries and bleedings of considerable amount may 
take place beneath the muscles and other deeply situated structures. Bleed- 
ings may take place into the joints, especially the knees, as the result of 
injury. The joints appear swollen and tender, and contain fluid. The fluid 
gradually disappears with rest ;» but if repeated bleedings occur much thick- 
ening of the synovial membrane with overstretching of the ligaments and 
nodular swellings, resulting in distortion and more or less permanent crippling 
of the joint, may result. A joint into which hemorrhage has once taken 
place is apparently likely to suffer again. 

We have also met with a case in which, in addition to hemorrhage into 
joints on several occasions, bleeding took place beneath the palmar fascia, 
causing great pain, and a somewhat alarming appearance of the hand. The 
blood was, however, slowly absorbed, and no serious ill result followed. The 
history of the patient is as follows : 


Hemophilia; Effusion in Knee Foint.—l., a boy of 14, was first seen in September 
1890, with Dr. Massiah. There was no history of haemophilia in the family. At 
Christmas 1889 he sprained his left knee, and it at once filled with blood, and has never 
been well for any length of time since. When seen in September the left knee was enor- 
mously distended with fluid blood, and was a good deal hotter than the other. His 
brother, who was seen at the same time, had numerous bruises, and one ankle contained 
fluid blood, which was becoming absorbed and giving rise to discoloration of the adjoining 
parts. On examining the knee thirteen days later it much resembled a joint the subject 
of chronic osteo-arthritis ; there was thickening of bone and crackling of the joint, with 
occasional ‘locking.’ The limb could not be fully extended, and there was 4 inch 
shortening. In April 1892 he was seen again ; the knee was again swollen after an injury, 
though not to the extent of the former attack, See also chapter on Joints. 


Perhaps the most serious complication of all is a cerebral hzemorrhage. 
This may be the result of a blow or a: knock, or it may apparently occur 
spontaneously. Thus a girl of 33 years, who had had from time to time 
bruise marks on her skin, suddenly developed symptoms of paralysis of the 
respiratory muscles, and she died asphyxiated in three or four days. At the 
Post-mortem a hemorrhage into the medulla was found. (See case under 
Medullary Heemorrhage, p. 5 38.) 

Examination of the blood shows diminution of red corpuscles and Hb in 
proportion to the bleedings which have taken place and the rouleaux forma- 
tion may be impaired. The most important point is delayed coagulation of 
the blood (A. Goodall). 

HH 
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The prognosis in all cases of heemophilia is necessarily uncertain. Some 
are carried off in many instances by intercurrent disease, to which they 
fall an easy prey, or as the result of some accident, or from repeated attacks 
of epistaxis or other form of bleeding. Some reach adult life, as examples 
of this condition are not uncommon among adults, and indeed old men. 

The diagnosis is not difficult in a well-marked case, but there may often 
be a doubt as to whether the disease is hereditary or whether it has super- 
yened on some form of disease, but in the hereditary form the history of 
bleeders in the family will necessarily be of help. We have known a large 
hematoma mistaken for an abscess and opened, to be followed by continual 
oozing, and finally septiceemia. 

Very little is known for certain about the pathology of hemophilia. It 
has been supposed that there is some congenital affection of the arteries or 
the capillary vessels, which allows the blood to ooze easily through their 
walls, but this has not been substantiated. The essential pathology seems 
to consist in a greatly delayed coagulability of the blood which progresses 
with progressing anzemia (A. Goodall). 

No children require so much care or are greater causes for anxiety than 
habitual bleeders. No operation, however slight, can be permitted in these 
cases. Gum-lancing, excision of tonsils, drawing teeth, opening abscesses, 
must be avoided. They must be carefully watched and guarded in every 
relation of life. When bleeding is going on chloride of calcium internally 
and solution of suprarenal gland locally are likely to be of most. service ; 
later Blaud’s pills. When bleeding has taken place into a joint, the child 
should be kept in bed with the affected joint fixed in a splint and cooling 
lotions applied. After a week of rest, if no recurrence of the bleeding takes 
place, very gentle movement and rubbing should be employed to prevent 
stiffness and favour absorption of the blood as perfectly as possible. All 
violent exercises must be avoided by these children ; they are, in consequence, 
a source of constant uneasiness to their friends. 

Purpura simplex, Purpura hvemorrhagica.— These terms are applied 
to conditions in which the haemorrhagic diathesis has been acquired, that 
is, is not hereditary. The name P. simplex is applied when the bleeding is 
subcutaneous only, as in petechia, flea-bites, and bruises ; that of P. haemor- 
rhagica when the bleeding takes place from various sources besides the skin, 
such as kidneys, mucous membranes, &c. ! 

Purpura hzemorrhagica occurs under a number of different conditions. 
Thus it occurs (1) in malignant smallpox and measles, typhus, scarlet fever, 
acute ileo-colitis, erythema nodosum, and especially in diphtheria—in these 
cases it is due to the presence of albumoses in the blood ; (2) in various 
anzemic conditions, especially towards the later stages, when the anzemia is 
severe, such as scurvy, pernicious aneemia, leukzemia, &c. ; (3) it occurs at 
times without being associated, as far as can be made out, with other diseases ; 
but it may be doubted if it is ever an independent disease. 

The term Henoch’s purpura is usually applied to a variety of purpura 
which is characterised by sudden onset of colicky pains in the abdomen and 
the passage of blood, often in large quantities, by the bowel. There is often 
vomiting of blood either black or red, petechiz and purpuric spots and 
patches on the skin, There may be joint or muscular pains, and in some 
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cases a hemorrhagic nephritis. Recovery is the rule, but relapses are 
common and death may take place in one of the relapses. The cause is 
quite uncertain, nor is it known if the colic precedes the haemorrhage 
or is caused. by a purpuric condition of the mucous membrane of the 
bowel. We must also bear in mind that in some cases with very similar 
symptoms evidence of inflammation, as for instance membranous exudation, 
may be present as well as submucous hemorrhage (see Ileo-colitis). 

Cases have been recorded by G. A. Sutherland and also by H. Burrows 
in which laparotomies were performed on patients suffering from Henoch’s 
purpura, under the belief they were suffering from obstruction of the 
bowels due to intussusception. On p. 103 we have recorded a similar 
mistake. In all doubtful cases the gums should be examined for any oozing 
of blood or foetor, and the surface of the skin carefully searched for purpuric 
spots. Fisher records a fost-mortem of a case of this nature in a boy of 
3 years and 11 months, who died in a second attack ; he found the mucous 
membrane of the small intestine, cecum, and ascending colon intensely 
congested and thickened from interstitial haemorrhage. 

Other types of hemorrhage are also met with ; thus we have seen cases 
in which the first symptoms were drowsiness and irritability, so that tuber- 
culous meningitis was suspected. Then bleeding gums and petechie made 
their appearance, and later quantities of what looked almost like pure blood 
without clots passed per urethram. Then, when the child seems moribund, 
the hemorrhage ceases, and much to the surprise of the medical attendant 
uninterrupted recovery takes place. 

In other cases, again, there is what Henoch has called Purpura fulmi- 
nans, in which there is extensive ecchymoses covering the skin, hemorrhages 
from various organs and death in a few days. These cases closely simulate 
malignant smallpox. 

Sometimes purpura accompanies a type of disease which resembles scurvy 
more than anything else, and yet there has been no deprivation of fresh 
food or hardship of any sort. As an example of this we may relate the 
following case : 


Purpura Hemorrhagica.—Guy F., aged 6 years. Was always a fairly healthy boy 
till August 1889, when he had a severe attack of diarrhoea, with collapse, at the seaside. 
He never completely recovered himself, being pale and weak. At theend of the following 
January he suffered from spongy gums, occasional vomiting of dark blood, and frequent 
bruise marks on his body. He continued much in the same state for the next month, 
when (February 14) he tripped and fell, striking his head against the edge of a table. A 
haematoma of the scalp quickly formed on the right side of his forehead ; during the same 
night the fingers of the left hand twitched continuously, and the grasp on that side was 
feeble. Next day the grasp of his left hand was very weak, and there was some difficulty in 
flexion and extension of the wrist. Four weeks after the accident the haematoma and 
bruising had nearly disappeared, and power had mostly returned in the left hand. He, 
however, continued to go downhill ; there was pain in the stomach and frequent vomiting, 
oozing of blood from the nose, and purpuric spots appeared on the trunk and limbs. A 
loud, rough bruit was heard over the whole heart area, he became more and more aneemic, 
and there was marked wasting. Hewas unconscious for 20 hours before death, which 
occurred at the end of March. Post-mortem.—Excess of clear fluid in the serous Cavities ; 
punctiform bleedings on surface of heart and lungs ; no valvular lesion; muscle of heart 
pale, left ventricle dilated. Stomach much dilated ; walls of stomach and also of intes- 
tines very thin. Spleen enlarged and soft. Extensive subarachnoid hemorrhage over 
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surface of the brain; some red fluid between dura and arachnoid. On the right ascending 
frontal convolution is a hemorrhage, circular in shape, involving the width of the convo- 
lution, extending an inch into brain substance. The bleeding has involved the hand centre. 


The ecchymoses which occur vary much in size and number ; in rare cases 
the greater part of an arm or thigh is of a dark purple colour from hemor- 
rhage beneath the cutis. In other cases the purpuric patches vary in 
size from mere points like hemorrhagic flea-bites thickly scattered over 
the skin to patches the size of the palm of one’s hand. In erythema nodosum 
thé nodes, which are first of a rosy tint, become in a day or two purple from 
capillary hemorrhage. In rare cases patches of subcutaneous hemorrhage 
become gangrenous. Sangster has recorded such a case. A girl of 5 years 
had several purpuric patches on the extremities and cheeks ; one of these 
on the arm ended in gangrene, recovery eventually taking place. Steffen has 
collected several more cases, in which multiple skin gangrene occurred after 
purpura ; the cases proved fatal. 

In a number of cases hemorrhage occurs either on the surface or into the 
substance of the brain. We have already referred to two such cases coming 
under our notice, one in which there was medullary hemorrhage, and the 
other in which a small bleeding occurred in the Rolandic area. Grosz 
records a case where there was a hemorrhage the size of a nut in the 
substance of the right lobe of the cerebellum, and also beneath the pia mater.? 
Steffen has collected four fatal cases in which meningeal hemorrhage or 
hemorrhage into the brain substance was found fost mortem. In some cases 
there has been evidence of brain hemorrhage, in which recovery has taken 
place. Hemorrhage has also been found in the substance of the spinal 
cord. 

‘Steffen reports cases in which a myocarditis occurred in the course of pur- 
pura leading to dilatation of the left ventricle ; and a consequent inefficiency 
of the mitral valves. In such cases a mitral murmur will be heard during 
life. (See case, p. 467.) Heematemesis is not uncommon. Indeed, vomiting 
is frequent, the vomited matter being streaked with blood, probably from 
punctiform bleedings taking place in the stomach. Blood in the stools also 
occurs in these cases, and punctiform bleedings are frequently found fost 
mortem. sematuria is a frequent symptom ; in some cases there is albu- 
minuria and no blood present. 

The association of purpura with rheumatism is an interesting one. Schon- 
lein gave the name of Peliosis rheumatica to a form of purpura in which the 
joints were affected. Probably Steffen is right in altogether dropping the name, 
‘nasmuch as the so-called Peliosis rheumatica is purpura in which there has 
been bleeding into the joints or the muscles or tissues around the joints. 

As arule an attack of purpura is feverless, but in some cases there is 
moderate fever, especially before the appearance of a crop of petechiz. In 
the acute cases, such as have been described by Henoch, Pye-Smith, and 
others, in which there is vomiting, beematemesis, hematuria, petechize, delirium 
and coma, there may be a high temperature. 

An examination of the blood during an attack shows a diminution of the 
hemoglobin and of the red corpuscles. The leucocytes may at first be in 


1 See Grosz, Ueber Purpura im Kindersalter : Archiv fiir Kinderhetlk, Heft. i. u. il. 
1894. 
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slight excess, but they also diminish in number. Micro-organisms have been 
found, but as yet bacteriology has shed but little light on the pathology of 
this disease. Experimentally, it has been shown that the presence of 
peptones and albumoses in the blood gives rise to hemorrhages and many of 
the symptoms of purpura. 

Concerning the prognoszs in purpura little can be said. Purpuric small- 
pox is well-nigh always fatal, and purpura occurring during the course of 
diphtheria is an extremely bad omen. In malignant scarlet fever and also in 
malignant measles the rash is at times said to be purpuric. We have never 
seen such cases, but on several occasions we have seen the rash in both 
diseases assume a purpuric appearance, and recovery take place without a 
bad symptom. In some forms of anzmia with wasting, the appearance of 
purpura marks the beginning of the end. Purpura simplex is always of less 
grave import than those cases in which hemorrhages occur from internal 
organs. 

The ¢reatment of purpura is the treatment of hemorrhage generally. 
Among the most valuable hzmostatics are calcium chloride (gr. v-gr. xv), 
solution of adrenal gland (mv-mx), ex. hamamelis liq. (M.v-¥ xx), ex. ergotae 
liq. (Mv—Mxx), ergotine by subcutaneous injection, gallic acid (gr. v-gr. x), 
and acetate of lead (gr. 1~gr. i). 


CHAPTER XxI 


SYPHILIS 


INFANTS and children may suffer from syphilis acquired in Various ways 
after birth, or they may be the subjects of hereditary syphilis, the virus in 
this case being received from one or both parents at conception or during 
intra-uterine life. The infant may be inoculated with the syphilitic germ at 
the time of birth. 

Acquired Sy philis.—Can a healthy infant be syphilised by means of the 
milk of a wet-nurse? This is an important question, and one which is often 
asked by parents before a wet-nurse is employed. There is no evidence that 
we know of to show that it can, and there is a strong probability that even if 
the virus was present in the milk it would not inoculate the infant unless 
introduced directly into the blood. That the infant can be inoculated if it 
has an abrasion on the lips and it draws blood from a sore nipple of a nurse 
suffering from secondary syphilis is certain, and it may, of course, be inocu- 
lated by the discharges from the genitals of the nurse conveyed to it on the 
nurse’s hands. It need hardly be said that in selecting a wet-nurse the most 
scrupulous care should be exercised in ascertaining’ that the would-be nurse 
is not suffering from any specific disease ; a careful inquiry must be made as 
to her health and the health of any children she may have had, especially 
with regard to any symptoms of syphilis. 

Children of various ages may be seen in dispensary practice, suffering 
from chancres on the lips and genitals, who have been inoculated from their 
parents or others having specific sores, the virus being perhaps conveyed on 
the fingers. It is important to bear in mind that not only are the discharges 
from a primary sore liable to inoculate, but the discharges from various 
secondary lesions both in acquired and hereditary syphilis may also infect. 
Thus infants suffering from coryza or specific ulcerations about the mouth 
may inoculate the breast of a healthy wet-nurse, though they apparently 
never do that of their mother. No syphilitic infant should be wet-nursed by 
any one except its mother. It must, however, be stated that, while Colles 
relates instances of syphilitic infants inoculating their foster-mothers, many © 
recent writers doubt the infectiousness of hereditary syphilis, and in many 
foundling hospitals on the Continent wet-nurses are allowed to suckle 
syphilitic infants apparently without harm resulting.? 

The symptoms of acquired syphilis in children are the same as those seen 
in adults. There is a chancre followed by sore throat and a roseolous rash. 


1 See R. W. Parker, ‘Is Inherited Syphilis Contagious ?’ Edin. Med. Jour., June 1896. 
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But, as Coutts has well pointed out, the rash is apt to be scanty and evanes- 
cent, and may be easily overlooked, while subsequently there is a marked 
tendency to the growth of condylomata. | 

Syphilis has undoubtedly been on rare occasions inoculated by means of 
vaccination : abundant evidence of this exists in some epidemics of syphilis 
which have occurred, though such an accident is exceedingly rare. It may 
often happen that when vaccination is performed it is followed in a few days 
or weeks by symptoms of secondary syphilis, such as a roseolous rash, 
coryza, &c., but in the absence of a primary sore at the seat of vaccination 
these syphilitic manifestations cannot be accepted as evidence of vaccino- 
syphilis, and evidence may most probably be obtained of syphilis in the 
parents or in some of the brothers or sisters. As the first symptoms of 
hereditary syphilis most frequently make their appearance at from six weeks 
to three months after birth, and as this is the usual time for vaccination, it is 
highly probable that vaccination and the secondaries will often exist together 
and yet have no connection. If syphilis has been inoculated by vaccina- 
tion, a month or six weeks later—during which time perhaps the vesicles 
have imperfectly healed—an induration makes its appearance at the seat of 
one or more of the vesicles, or there is an ulcer with an indurated base which 
has the characters of a hard chancre ; this remains indolent, crusts over, and 
is followed in the course of a few weeks more by a specific eruption and 
other specific phenomena. In any case where vaccino-syphilis has taken 
place a well-marked scar is left at the seat of the puncture where the hard 
chancre has formed. 

It is important to remember when investigating any case of supposed 
vaccino-syphilis that an interval of a month or six weeks elapses between 
vaccination and the formation of a chancre at the seat of inoculation 
(Hutchinson), and the diagnosis of syphilis cannot be accepted unless this is 
the case. 

Hereditary Syphilis.—In hereditary syphilis the ’germ-plasm may be 
infected or the foetus receives the poison at some period during’ intra-uterine 
life, and may be born with the evidence of syphilis upon it ; or it is born 
healthy, the specific symptoms making their appearance within a few weeks 
or months of birth. In these cases, unlike acquired syphilis, there is no 
primary sore. The part played by the father in transmitting syphilis to his 
progeny does not admit of a doubt: the more recently he has suffered, the 
more likely is he to transmit it in a severe form, though for many years he is 
liable to beget children who suffer from hereditary syphilis. The most usual 
way in which he transmits it is by means of the spermatozoa at the time of 
fertilisation of the ovum; or during the intra-uterine life of the fcetus the 
mother may become infected by the husband, and she may infect the foetus 
through the placental circulation, though this appears to be rare during the 
later months of intra-uterine life. The mother may transmit the disease to 
the ovum or the fcetus in utero, but this, as just stated, is rare after t 
seventh month of foetal life ; or she may infect it during the act of birth. 
The mother, on the other hand, may apparently be infected from the fcetus, 
though often she appears to escape; that is, a syphilitic father infects the 
ovum, the child is born and suffers from syphilis, the mother apparently 
escaping ; but the escape of the mother is more apparent than real, inasmuch 
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as such women appear to be insusceptible to syphilis, and there is reason to 
believe that they do not escape, though the attack must certainly be slight. 
This was very definitely laid down by Colles, and is generally known as his 
law. He states that he had never known a syphilitic infant, although suffer- 
ing from ulcerated mouth, infect the breast of its mother, whereas very few 
instances had occurred to his knowledge of a hired wet-nurse escaping under 
the same circumstances. Recent writers, namely, Parker, Coutts, Ogilvie, 
have brought forward evidence to show that at any rate Colles’ law is not 
universally true. They assert that inherited syphilis is but slightly or not at 
all contagious, that wet-nurses are not affected ; and if this is true, it will 
explain how the mother escapes without assuming that she is protected by a 


previous attack. A very few cases have been recorded in which a syphilitic 


infant has apparently infected its mother. It would certainly seem that 
while acquired syphilis in infants is virulently contagious, inherited syphilis 
is but slightly so. 

The following is a summary of the modes of infection in hereditary 
syphilis, 

1. The ovum may be infected by the spermatozoa of the father (paternal 
heredity). 

2. The ovum may be infected by the mother (maternal heredity). 

3. The ovum may be infected by both (mixed heredity). 

4. The foetus may become infected by the mother becoming infected 
during pregnancy. 

5. The mother may become infected by the fcetus (syphilis by concep- 
tion). ; 

The mixed infection is the most serious, and the more recently the 
parents have suffered from syphilis, the more severely will the infant suffer. 
In four-fifths of the fatal cases of hereditary syphilis, the infants have been 
born within three years of the parents being syphilised (Fournier). Syphilis 
derived from the mother alone is more serious than syphilis from the father 
alone. 

Effects of the Potson on the Foetus.—The mother may miscarry at any 
time during foetal life, a result due to disease of the foetus or placenta ; this 
is especially likely to happen if the father and mother are suffering from the 
disease in an active form. The exact nature of the lesions is uncertain ; the 
placenta and internal organs, as the liver, lungs, &c., have been found 
diseased. The infant may be born at term, but dead, or may survive its birth 
but a short time ; in the latter case it is puny, shrivelled, with blue extremi- 
ties and a feeble hoarse cry. It may suffer from various skin eruptions, the 
most common (in the newly born) being pemphigus ; various internal lesions 
may be found, such as interstitial hepatitis, and there may be gummata, 
perhaps breaking down, in the thymus, heart, or lungs. It may exhibit a 
tendency to bleed (see p. 35). | 


Though as a rule each successive child of syphilitic parents is likely to 


have the disease in diminishing severity, this is not always so, and a 
markedly syphilitic infant may be born after a previous apparently healthy 
child, the condition depending probably upon the health of the parents at 
and after conception. Cases of one twin being affected and the other not 
are on record. 
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Symptoms and Course.—The first definite symptoms usually make their 
appearance during the second month of life. These are often preceded by 
more ill-defined symptoms, such as restlessness, fever, peevishness, diarrhea, 
and dyspepsia. The infant suffers from what appears to the friends to be a 
cold in the head : the nasal passages are obstructed by excessive secretion 
and the infant ‘snuffles’ during inspiration ; in the more severe cases the 
breast is taken with difficulty, as respiration. is impeded during sucking on 
account of the nose being blocked, and the infant has to stop to breathe 
through its mouth. The coryza is followed by a characteristic rash, which 
usually consists of an erythema or erythematous patches of various SIZeS, 
the favourite places being about the anus, genitals, thighs, and forehead. 
These patches or plaques have sharp cut edges, are dull red in colour, and 
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Fig. 98.—Fissures around the Mouth in a case of Congenital Syphilis. 
The whole appearance of the face is characteristic. 


shiny. Instead of an erythema the rash may be papular. When the erup- 
tion appears first it is a bright red, the vividness fades in a day-or two, and 
the skin desquamates, and becomes of a dull red or coppery hue. As the 
disease progresses the secretion oozing from the nose dries up and forms 
scabs; the entrance to the nostrils becomes sore, and perhaps a sanguineous 
purulent secretion escapes from time to time. The upper lip may become 
excoriated and scabbed over. The corners of the mouth, which are con- 
stantly moist from the excess of saliva, become raw and perhaps ulcerated, 
and fissures and scabs may form which heal but slowly, leaving radiating 
scars (figs. 98, 99). 

At this time a multiple epiphysitis frequently occurs. The infant cries 
when it is handled, and the ends of some of the bones, especially the lower 
ends of the humeri, the wrists and ankles, are found swollen and tender 
(see fig. 102). Coryza, rash, and epiphysitis are the three important sym- 
ptoms occurring during the first three months of life. 
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The mucous membrane of the larynx may be affected, becoming swollen, 
and perhaps ulcerated, and the child in consequence has a hoarse cry ; there 
may be marked anzemia and wasting, so that the child emaciates and is 
reduced almost to a skeleton. 

Infants occasionally die at this period, apparently from the intensity of 
the poison. This seems to have been so in the following case—our fost- 
mortem notes are as follows (the child was not seen during life by any medical 
man). 

The mother states that the infant, which was 7 weeks old, ‘snuffled’ a week before 
its death, and three days before a reddish rash appeared on the buttocks and around the 


mouth, It was found dead in its cot. At the autopsy the infant was found to be fairly well 
nourished ; a purulent discharge issued from its nose, the skin around the mouth and nose 


Fig. 99.—Hereditary Syphilis, showing flattening of bridge of nose, scars around 
mouth, and keratitis. 


was excoriated, apparently from the nasal secretion, and there were some excoriations and 
redness around the anus. ‘The whole of the mucous membrane of the nose was ina foul, 
almost sloughy condition, the surface being dark-coloured and covered with muco-pus. 
On one tonsil there was a deep ulcer; there was no laryngitis ; all the other organs in 
the body were healthy. 


While in the more severe forms the infant is the colour of café aw lait, 
wizened and wasted, other infants may be seen who are plump and ruddy, 
yet who are undoubtedly syphilitic, and who subsequently develop a typical 
rash. In some who suffer later from syphilis no history can be obtained of 
coryza or rash, and we are driven to the conclusion that the secondaries are 
sometimes so slight as not to attract the attention of the friends, and may 
even deceive the medical'practitioner. The mortality of syphilitic babies is 
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high ; not only is the effect of the poison depressing, but the blood seems to 
be profoundly altered, the digestive organs are interfered with, and the infant 
wastes and dies. ‘ Congenital syphilis, ‘mal-nutrition’ is written on the 
death certificate of many syphilitic babies. 

On the other hand, those who suffer ina less severe form and come under 
treatment early rapidly improve, gain flesh, and for a time at least all 
symptoms disappear. While such cases may apparently be entirely cured, 
yet, like the secondaries which occur in adults, the symptoms are very apt to 
reappear, especially during the second and third years. This relapsed syphilis 
may make its appearance in children in whom the symptoms following birth 
are slight, and consequently what is really relapsed syphilis is very apt to be 
mistaken for acquired syphilis, This recurrence usually takes the form of 
condylomata or ulcerations about the anus or tongue, and chronic fissures 
about the corners of the mouth and 
nose ; various rashes may also be 
present. Convulsions or eclampsia 
of the Jacksonian type, especially if 
one-sided, suggest brain syphilis. 

During the next few years the 
child may remain fairly well, but 
on the approach of puberty sym- 
ptoms which correspond to the ¢er- 
tZzaries of adults may make their 
appearance. Children at this period 
often bear the marks of past lesions, - 
and if seen for the first time there 
may be no difficulty in recognising ~ 
them as subjects of congenital 
syphilis, as their flattened noses 
and the linear scars at the angles 
of the mouth, and typical pegged 
teeth, give them a characteristic 


» — e 
appearance (fig. 99). They are apt memes 
at this time to suffer from periostitis, Fig. 100.—Complete Destruction of the Nose, 


| ; : Upper Lip, and part of the Jaw in Congenital 
caries of bone, chronic ulcerations, item Ott J g 


Syphilis, in a boy aged 10 years. 
ulcers of the mucous membrane 


covering the hard palate, which may involve the bone; ulceration and 
destruction of the soft palate; various affections of the eye, as iritis, kera- 
titis, choroiditis ; various skin diseases, as ecthyma, rupia, &c. ; gummata 
in the superficial structures, and also in the liver and other internal 
organs. Deafness and partial dementia may be present, the latter accom- 
panied by syphilitic arteritis of the brain. In the worst cases the child may 
suffer for years from disease of one or other of the bones (figs. 100, Ior). 

Having sketched the course of the disease, we may now proceed to 
describe some of the phenomena presented by congenital syphilis more in 
detail. 

Skin.—Pemphigus is one of the most characteristic of the syphilitic 
rashes, and when present at birth may be taken as certain evidence of 
hereditary syphilis. The seat of the blebs in syphilitic pemphigus is the 
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palms of the hands and soles of the feet, but they may be present also on the 
extremities and trunk ; their contents are purulent or sanguineous ; they may 
be succeeded by deep ulcers. According to Roger, non-specific pemphigus is 
rare before three years of age and most common after six years ; the blebs 
are rarely numerous, do not occur on the palms of the hands or soles of the 
feet, and contain serum rather than blood or pus. The prognosis is bad in 
syphilitic pemphigus if the infant is 
born with the rash; as a rule, the 
later it appears, the better is the 
prognosis. The most characteristic 
rash in hereditary syphilis is a voseola, 
making its appearance during the 
second or third month of life, and 
which takes the form of a bright- 
red diffuse rash with a sharply de- 
fined edge surrounding the genitals, 
with perhaps patches of similar red- 
ness about the body or face, or there 
may be roseolous spots or maculz 
about the body and face, with a more 
diffuse rash on the soles of the feet. 
The eruption is at first a vivid bright 
red ; in a few days it fades, becoming 
more of the tint of lean ham; then 
the affected part desquamates, leaving 
the skin smooth, shiny, and dry. The 
rash may be visible for weeks, 
assuming in its later stages a coppery 
colour. Instead of the roseola, the 
rash may consist of papules of a 
bright red colour, which are confluent 
about the genitals and buttocks, but 
scattered irregularly over the body. 
The rashes most likely to be con- 
founded with a syphilitic roseola are 
those so commonly present about the 
genitals, especially those produced 
Fig. 101.—Congenital Syphilis. Disease of bones infants Suths diaries ee thea 
of upper and lower extremities. tation of feeces and wet napkins. The 
difficulty of diagnosis is only likely 
to arise in the absence of a characteristic rash in other parts of the body, 
or of coryza. It is needless to say that a red rash with excoriations and 
signs of irritation about the anus and genitals may occur in both syphilitic 
and non-syphilitic children, and no rash in this situation should be regarded 
as specific without confirmatory evidence elsewhere. Sometimes the 
‘napkin-rash,’ which is present about the genitals and folds of the knee, 
takes on a syphilitic aspect ; there are small, shallow, kidney-shaped ulcers 
with raised mucoid-looking edges. Psoriasis, or scaly rashes, vesicles, 
pustules, and ecthyma, may occur in syphilis, in infancy. Simple psoriasis 
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rarely occurs before the third or fourth year, while syphilitic scaly rashes 
are not uncommon in early childhood, on the plantar and palmar surfaces, 
and on the face. Pustules followed by deep ulceration are not rare in 
cachectic children apart from the effects of syphilis ; thus occasionally in 
chicken-pox the vesicles are succeeded by pustules or bullze and a deep 
ulceration is produced. In making a diagnosis several points must be 
borne in mind: syphilitic rashes mostly affect the genitals, palmar and 
plantar surfaces, and face ; they are usually bright red at first, then dull red 
and more or less of a coppery hue ; they are followed by free desquamation, 
and they cause no itching. Different varieties may be associated together. 

Mucous patches and condylomata when present are of great diagnostic 
value ; they may occur at all ages, but are especially common in relapses 
in children two or three years old. Their common seat is around or by 
the side of the anus, vulva, fold of the groin, corners of the mouth, entrance 
to the nares—less commonly the folds of the neck. They form where there 
is some irritation, where a surface of skin is fretted by some discharge and 
kept constantly moist. Mucous patches may be present on the side of the 
tongue and soft palate. We must not forget, however, that acquired syphilis 
is not uncommon in children, and cases seen with condylomata may be 
suffering from the acquired form and not from hereditary syphilis. Loss of 
hair, especially on the top of the head, is often seen in congenitally syphilitic 
infants of a few months old, and onychia may also be met with. 

Coryza is the earliest and most constant symptom present. The mucous 
membrane of the nose is swollen and congested, and respiration is carried on 
with difficulty on account of the obstruction. The infant is very restless at 
night, waking at short intervals to get its breath. Later on a purulent dis- 
charge tinged with blood makes its appearance, which frets and irritates 
the skin in the neighbourhood, and ulcers and crusts form along the upper 
lip and side of the nose. Caries of the nasal bones may take place; there 
may be a discharge of pus, which makes its appearance down the nose and 
at the corners of the eyes. 

Veins.—E. Fournier has called attention to the dilatation of veins, 
especially the frontal, parietal and occipital veins in hereditary syphilis. We 
have seen several cases of undoubted hereditary syphilis in which the veins 
draining the scalp were very dilated and prominent. It must be borne in mind 
that these veins are also dilated and prominent in chronic hydrocephalus. 

Lestons of internal organs.—Parrot has pointed out that an ulceration 
due to syphilis occurs occasionally near the median line inside the lower 
lip ; serpiginous ulcers occur on the tongue, inside the lips, near the corners 
of the mouth, on the gums and soft palate ; they are mostly shallow, with 
a red and shiny base, surrounded by a raised, whitish, irregular border. 
Condylomata on the tongue are much commoner than any form of ulcera- 
tion. Deeply cut ulcers make their appearance on the hard palate in 
tertiary syphilis, the bone is quickly affected, and a communication with the 
nasal cavity established. A deep ulcer may form on the soft palate, and 
shortly a sharply cut hole be seen right through the velum palati. Laryngitis, 
mucous tubercles, and ulcerations along the edge and at the base of the 
epiglottis, occur, but specific lesions of the larynx are less common in 

children than in adults. Specific lesions of the lungs are not common, 
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though syphilitic infants frequently die of broncho-pneumonia. In the 
lungs of infants born dead, or dying soon after birth, gummata and fibroid 
indurations may be found, and a form of chronic pneumonia which has been 
described as white hepatisation by Virchow. Patches of white hepatisation 
may sometimes be found scattered through the unexpanded lungs of infants 
born dead, and the mediastinal glands may also be enlarged and infiltrated 
in a similar way. The gummata are most often seen on the surface of the 
lung and are apt to soften in the centre (Parrot). The liver of newly-born 
infants may be enlarged from the effects of interstitial hepatitis. Gummata of 
the liver are occasionally found in infants and older children, but they are 
comparatively rare. Depressed scars, the remains of gummata, may also be 
seen. (See p. 202.) 

The spleen is frequently enlarged and indurated, especially where 
cachexia is a marked symptom, as pointed out many years ago by Gee. It 
is generally simply indurated, but gummata have been found, DrsG. ke 
Still records a case of a boy of 11 years, in whose spleen were found 
gummata from in. to ? in. in size ; and another case in a boy of 6 years, the 
spleen was found enlarged, with many yellow fibrous masses, varying in 
size from a pin’s head to a horse-bean.!_ A. Fruhinsholz found a gumma in 
the spleen of an infant 2 weeks old. 

Lesions of the brain may also occur, especially during the first or second 
year. The infant suffers from eclampsia, most marked on one side ; the 
convulsions perhaps begin in one hand and then become general ; they are 
frequent rather than severe. Later the arm gradually becomes paralysed 
and spastic ; later still the leg of the same side is affected in the same way. 
The limbs of the other side also suffer, and the infant gradually passes into a 
condition of dementia. At the fos¢-mortem syphilitic endarteritis and soften- 
ing are found. Chronic hydrocephalus may also occur in syphilitic children. 
Dementia and general paresis (see Juvenile General Paralysis) may come 
on in the course of syphilis about puberty; gummata of the brain are 
rare: only a few cases are recorded (Henoch, Barlow). Gummata have in 
rare instances been found in the kidney, testes, and glands (Fournier). 

Syphilitic disease of the bones may occur both early and late in the dis- 
ease. Caries of the nasal bones may follow the coryza, leading to the falling 
in of the nose which is so common in syphilitic children ; or the bones may 
be completely destroyed. During the tertiary period caries of the hard 
palate and turbinated bones, as well as of the long bones, more especially 
the tibia, may occur. In the latter bone caries may follow periosteal nodes ; 
or thickening of the bones may be met with. Apart from caries a peculiar 
inflammation termed syphilitic epiphysitis is apt to occur near the epiphyses 
in the long bones in infants, especially at the lower ends of the humerus, 
femur, radius, and tibia. The mother notices that the infant does not move 
one arm or leg so freely as the other, and it screams as if in acute pain if the’ 
limb is handled or moved suddenly. An examination of the end of the 
humerus, if the arm is affected, may show it to be swollen and tender, and 
the limb hangs useless, so that the term ‘ pseudo-paralysis ’ has been applied. » 
(See fig. 102.) The shafts of several of the long bones perhaps show an 
enlargement where they join the epiphyses, and sometimes a slight 

1 Path, Soc. Trans., 1897. 
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effusion is present in the joint. More rarely the phalanges of the fingers 
are also swollen. The nature of this lesion has been studied with great care 
by Wegner, Parrot, Taylor, and Kassowitz. Separation of the epiphysis 
from the shaft and the formation of an abscess may take place, though in 
this country the latter accident is rare. Lesions in the cranial bones have 
been described by Wegner; he found gummatous periostitis of the dura 
mater beneath the parietal bone, a possibility to be borne in mind when 
epileptiform attacks occur in syphilitic children. The natiform skull belongs 
to rickets rather than syphilis ; a hypertrophic condition of the bones of the 
forearm and leg, giving rise to a marked enlargement of the shaft of the 
bones, is not uncommon (see fig. 101). 

Chronic synovitis of the knees, wrists, &c. is apt to occur in older 
children. (See DISEASES OF JOINTS.) 

The teeth of the second or permanent set are often misshapen and 
peculiar. The most characteristic changes are seen in the central incisors 


as 


Fig. 102.—Swelling of lower ends of Tibia and Fibula, and also of Radius and Ulna, from 
a syphilitic infant 4 months old. The swelling lies at and above the line of junction 
between the epiphyses and shafts. (Compare with Rickety Enlargement, p. 214.) 
of the upper jaw ; they are more or less dwarfed, peg-shaped—i.e. they taper 
inferiorly—slant towards each other, and have a central notch in their cutting 
edge ; the other incisors may be more or less dwarfed and notched (see 
fig. 131). 

Affections of the eyes are most common about puberty, the commonest 
being interstitial keratitis, iritis, and choroiditis. The two former usually 
occur together, though they may appear singly. The first symptom noticed 
is watering and irritation of the corneal conjunctiva, then a steamy appear- 
ance or cloudiness of a portion of the cornea ; this is followed by the forma- 
tion of minute blood-vessels on the surface of the cornea, giving the steamy 
patches in some cases a reddish or salmon-coloured tinge. These patches 
reach the sclerotic, are generally symmetrical, and are apt to relapse. Dis- 
seminated choroiditis may occur : in such cases small patches of atrophy of 
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the choroid, of a white or grey colour, are generally seen scattered about 
the fundus of both eyes ; pigmentation is frequently present ; there is often 
the remains of a past retinitis and neuritis. Disseminated choroiditis and 
deafness in the same child is certain evidence of syphilis. 

Ears.—Gradually increasing deafness, which is often very intractable to 
treatment and depends on labyrinthine mischief, is common in congenital 
syphilis. It usually appears at about the same age as interstitial keratitis, 
~e. from the seventh to the fifteenth year, but occasionally begins much 
later. Complete deafness frequently results from this affection. The three 
lesions, of the’ teeth, the cornea, and the ear, are known sometimes as 
‘Hutchinson’s triad’ of symptoms, and may be looked upon as quite patho- 
gnomonic. Middle-ear disease isalso sometimes caused by congenital syphilis. 

Syphilitic orchitis affects usually both testes, which become enlarged 
and hard, but painless. The gland itself is usually involved and the con- 
dition appears at about three months (Still). 

Diagnosis.—This is often difficult and sometimes remains uncertain. In 
the infant care must be taken not to mistake, as students are very apt to do, 
an erythema about the genitals, which has its origin in the irritation caused by 
fouled napkins, for a specific rash, or, on the other hand, hastily to assume 
that an infant is #o¢ syphilitic because there is a certain amount of excoria- 
tion and rawness about the anus caused by the fretting of the wet napkins. 
No rash can be taken as characteristic which is not present in other places 
as well as about the genitals, out of reach of the irritating effect of the 
urine or feeces. Coryza in an infant a few weeks old is exceedingly suspicious, 
especially in the absence of signs of catarrh of the bronchial tubes or larynx, 
and if it remains chronic is probably syphilitic, even though a rash may never 
be present. Infants may, however, suffer from acute coryza without being 
syphilitic. A purulent discharge and caries of the nasal bones are usually syphi- 
litic. Tenderness and swelling of the epiphyses of the long bones in an infant 
are strong evidences of syphilis ; we attach no importance to cranio-tabes, or 
bosses on the cranial bones, or the natiform skull, as they may be undoubt- 
edly present in rickets and perhaps other conditions. Syphilitic epiphysitis 
can hardly be mistaken for the enlargement of the epiphyses present in 
rickets. In syphilis the swelling is situated between the epiphysial line and 
the shaft (see fig. 102), while in rickets the swelling involves the epiphysis 
itself (see fig. 33). Syphilitic thickening occurs in infants of six weeks to 


three months old, while the rickety enlargement is rarely seen before six — 


months, and more commonly at a year or eighteen months of age. Infan- 
tile scurvy is not seen till after the sixth month. 

Marasmus, anemia with enlarged spleen, and eclampsia may all occur in 
infantile syphilis, but in the absence of other symptoms we must be very 
cautious in accepting them as evidence of syphilis. The rashes which 
present the greatest difficulty for diagnosis as to whether they are syphilitic 
or not are the rashes seen at times in newly-born infants, especially those 
who are artificially fed. Various forms of erythema and dermatitis occur 
as the result of sepsis or of intestinal disturbance, and are very likely to be 
attributed to syphilis. An erythema with ulceration appears on the but- 
tocks and around the mouth, which suggests syphilis, but is really due to 
the contact of the secretions with the skin surrounding the anus or mouth 
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in a weakly and wasting infant. Dermatitis with exfoliation of the skin jn 
the newly born is non-syphilitic. (See Ritter’s disease, p. 34.) 
Treatment.—In all cases where the parents are known to have suffered 
from syphilis, or some older child has been affected, anti-syphilitic treatment 
must be commenced without waiting for the appearance of symptoms, in 
the hope of mitigating the disease or of preventing its development. The 
anti-syphilitic treatment of the parents who have had syphilitic children forms 
an important part of prophylactic management, and may prevent the taint 
being transmitted from the mother to the foctus. In the treatment of 
infantile syphilis it should be borne in mind that the effects of the poison 
are apt to impair the functions of almost every organ in the body, and in the 
worse cases there is a marked tendency in the direction of anzemia and 
gastro-intestinal atrophy. The dietetics of the Syphilitic infant require the 
most careful attention, especially if it has to be artificially fed, as such 
infants are exceedingly likely to suffer from aggravated dyspepsia and 
mal-nutrition, It should, if possible, be suckled by its mother ; if this is 
impossible, it must be artificially fed, as a wet-nurse is not permissible on 
account of the danger of her becoming inoculated by the nasal or other 
discharges from the infant. As soon as the diagnosis is made or the disease 
suspected, mercury must be given in some form or other. The usual plan 
is to give mercury and chalk-powder in half-grain doses twice a day, this 
form of mercury being used on account of its mildness and its being less 
likely to disturb the bowels than calomel. If any looseness of the bowels 
follows its administration, it may be combined with a grain of chalk and 
opium powder or the compound cinnamon-powder. In a few weeks the dose 
may be increased from half a grain to a grain: this treatment should be con- 
tinued as long as any of the special symptoms are present, or for some six 
weeks or two months, when the mercury may be omitted for a fortnight or so, 
and the syrup of iodide of iron in five to ten drop doses may be substituted. 
If there is much cachexia or mal-nutrition, a few drops of cod-liver oil may 
be added. Instead of the mercury and chalk, some prefer to give calomel 
in one-sixth to one-half grain doses combined with half a grain of saccharated 
carbonate of iron. In Vienna a combination of mercury and tannic acid is 
used (hydrarg. tannicum oxydulatum) when other mercury salts disturb the 
bowels ; the dose is the same as calomel. In obstinate cases, especially 
where the skin eruptions are chronic, sublimate baths as recommended by 
Baginsky may be used with good effect. A bath may be given daily in which 
ten grains of corrosive sublimate are dissolved ; the child should remain in 
the bath some five minutes, care being taken that none of the water gets into 
its mouth. The baths are more cleanly than, and preferable to, the inunction 
of blue ointment, and act with greater certainty. During the time the infant 
is taking mercury the gums should be carefully watched, and any signs of 
stomatitis or sponginess should be the signal for at once discontinuing 
all forms of mercury. It is, however, very rare for salivation to occur 
in children. The coryza should be treated, when the obstruction or 
secretion is excessive, by injections of weak solutions of nitrate of silver 
(gr. i ad 3i) or boric acid; the dried secretion should be removed, and 
any soreness and excoriation about the nares or lips should be smeared 
with yellow oxide of mercury ointment, which may be applied on a small 
II 
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camel’s-hair brush. Boric acid may be applied locally as a dusting powder 
to the rash about the genitals or elsewhere. During the relapses mercury 
should be given in some form or other, and the mucous patches and con- 
dylomata which so frequently accompany relapsed syphilis should be fre- 
quently dusted with finely-powdered calomel. In the later stages, during the 
tertiary symptoms, the solution of bichloride of mercury in doses of half a 
drachm to a drachm, combined with iodide of potassium, should be given 
and continued for many months, when the syrup of iodide of iron may be 
substituted. Tertiary syphilis is apt to be very chronic, the ulcerations of 
skin and caries of bone and corneal affections remaining for months nearly 
stationary, and quickly relapsing when treatment is suspended. Iodoform 
and the yellow oxide of mercury ointments are the most useful local appli- 
cations for the skin and conjunctiva, while a solution of nitrate of silver 
(gr. x ad 3i) may be used as an application to the specific ulcerations of 
the mouth and palate. During the treatment of syphilis, both in infancy and 
later childhood, the most generous diet which can be digested: must be pre- 
scribed. Abundance of fresh air and change must be insisted on, and the — 
most scrupulous care taken to promote cleanliness and to prevent any non- 
syphilitic individual from becoming infected by any discharges from the 
patient. . 

In some cases of late congenital syphilis, healing of ulcers or bone 
lesions will only be procured by the use of very large doses of iodide of 
potassium, either alone or, better still, in combination with mercury. We 
have had to order twenty-grain doses of the iodide three times daily for a 
boy of about 12 before any material improvement was effected. | 


CHAPTER. XXII 


RHEUMATISM—DIABETES MELLITUS—DIABETES INSIPIDUS 


Rheumatism 


Acute Rheumatism.—Acute or subacute rheumatism js not common 
during the first four or five years of childhood ; It is commoner after this age, 
but typical attacks of acute rheumatism occur less often in children than in 
young adults. Concerning the etiology and pathology of rheumatism but 
little need be said : hereditary influences, the effects of cold and damp, the 
retention of waste products in the blood, and the toxins of scarlet fever, 
and influenza seem to predispose to or excite an attack of rheumatism. 
Poynton and Paine have isolated a diplococcus from the tissues and blood 
of rheumatic patients, which they believe to be the exciting canse of the 
disease. at 

Scarlatinal synovitis has been fully described (p. 275); but it remains to be 
said that, during convalescence from scarlet fever, attacks of what appear to 
be true rheumatism occasionally occur. This is in our experience more 
common in young adults than in children. 

Symptoms.—The symptoms in older children closely resemble those seen 
in adults, except that the attacks can rarely be called acute, but belong rather 
to the category of subacute. The illness sometimes begins with vomiting 
and chilliness, but more often the first thing complained of js pain and 
tenderness in the larger joints, which may become red and more or less 
swollen. The commonest joints to be affected are the larger ones, such 
as the knees, ankles, hips, wrists, and shoulders; these are rarely all 
affected at the same time or indeed in the Same attack; much more 
commonly one or both knees are distended with fluid, while subsequently a 
wrist or an ankle becomes red, tender, and useless, The joints of the 
cervical vertebrze are often affected, and occasionally some of the smaller 
_ joints, such as the fingers. There is not often much fever, the temperature 
rarely exceeding 102°. Usually there is not much Sweating, the joints 
quickly recover themselves, and the pain and immobility disappear in a few 
days. Sometimes the only evidence of a rheumatic attack is a slight redness 
and tenderness about a single joint. It is the exceeding mildness of these 
attacks as well as the want of. intelligence to localise their pains that make 
attacks of rheumatism readily overlooked in young children. A crying out 
when disturbed, with a certain amount of paresis or immobility about a limb, 
may be all there is to indicate an attack of rheumatism, which, mild as it 
may be, is yet perhaps accompanied by endocarditis which may inflict a life. 
long injury. 

II2 
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Distinct attacks, however, may be noted in young children, of which the 
following, a patient seen with Dr. Earle, may be taken as an example : 


Acute Rheumatism.—A little girl of 22 months was going about as usual on March 22 ; 
on being taken up the next morning she seemed in pain and was unable to stand, com- 
plaining (apparently) of her left ankle, which was supposed to be sprained. The next 
day, however, the right ankle appeared to be similarly affected, and during the succeeding 
two days her knees, elbows, and neck were attacked successively in the same way. On 
the 27th the knee joints, especially the left, were considerably swollen and hot with fluid 
in the joints; the next day both joints were equally enlarged. The general system was 
only slightly disturbed ; there was no cardiac affection. The knees remained swollen for 
a few days, but gradually recovered, so that at the end of thirteen days she could again 
walk a little. 


In most attacks the child becomes anemic. Children, like adults, are 
liable to relapses ; usually fresh joints are affected, with the symptoms 
attendant on the primary attack. In some instances the attacks are of a 
chronic type. ‘Thus stiff neck, or torticollis, as the result of the joints of the 
cervical vertebree being attacked, may be very intractable, and the condition 
suggests caries of the upper cervical vertebrae. However, the symptoms 
usually disappear with a few weeks in bed, with the head fixed between sand 
bags. 

The complications and manifestations of rheumatism are of great im- 
portance, but they are all overshadowed by acute carditis, and it is the 
danger of cardiac lesions supervening that makes us look with so much care 
-and anxiety at all joint pains in children. As already remarked (see p. 432) 
it is the exception for children to escape suffering from endocarditis during 
an attack of acute rheumatism, and, moreover, peri-endocarditis may super- 
vene with but very slight joint pain, or the latter may come on later. The 
younger the child the more is an attack of acute carditis to be dreaded, in- 
asmuch as the mortality is high in the very young, and if the patient survives, 
‘t is with dilated heart and damaged valves. As already pointed out, the 
pericardium, muscular walls, and endocardium covering the valves are liable 
to take on an inflammation, as the result of infection with the diplococcus. 
The heart cavities dilate, the pericarditis notably increases the work 
of the heart, and an injured mitral also puts the heart at a disadvantage. 
The chief danger, however, lies in the damage to the muscular walls them- 
selves ; the patient goes on fairly well for a while, then cardiac syncope 
gradually supervenes, and in a few hours perhaps the child is dead. A ost- 
mortem examination shows pericarditis in most instances, and,as Drs. D. B. 
Lees and Poynton have demonstrated, morbid changes in the vessels, inter-- 
stitial tissues, and muscle of the heart-wall. In some of our own cases which 
were rapidly fatal there was only slight pericarditis, and no great dilatation, 
but the muscular wall of the heart was friable, pale in colour and mottled. 

Chorea is another frequent associate of rheumatism, and may either 
precede or follow, or sometimes actually complicate, the rheumatic attack. 
It has been referred to elsewhere. Pleurisy and Pleuro-pneumonia occur 
at times as complications of a rheumatic attack, especially when pericarditis 
is present. Erythema multiforme and Urticaria occasionally occur in 
connection with rheumatism and endocarditis. The erythema may take 
various forms, occurring sometimes as irregular patches of redness, at others 
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as red or white papules. In all cases where such forms of erythema occur 
the heart should be carefully examined. Purpura occurs also at times 
in rheumatic attacks. It is doubtful if Erythema nodosum has any asso- 
ciation with rheumatism. Peculiar nodules, first described by Drs. Barlow 
and Warner, occur in some rheumatic cases, mostly in the neighbourhood 
of joints. They are subcutaneous, the skin being freely movable over them : 
they are most common at the back of the elbows and wrists, at the ankles, 
and by the patella. In one case seen by us, that of a girl suffering from 
severe chorea and rheumatism, there were several hundreds of these nodules, 
many of them being situated over the bones ; friction during the severe 
movements seemed to act as the exciting cause. They were present at the 
back of the scalp, over the spinous processes, along the edges of the scapula, 
and along the ribs. They are not painful, and vary in size from a split pea 
to an almond. These nodules are, when present, associated with heart 
disease. Subacute tonsillitis is not uncommon. 

Diagnosis.—There is often much difficulty in distinguishing the synovitis 
which accompanies rheumatism from the many other forms of synovitis. 
Thus there is the acute suppurative arthritis of infants, the synovitis 
of septiceemia and scarlet fever, and the synovitis which is apt to go on to 
effusion and has a chronic course which chiefly attacks the knees ; there 
are, moreover, the rarer arthritic attacks which accompany haemophilia, 
syphilis, gonorrhcea, and purpura. It may be impossible definitely to say if 
some arthritic attacks are really rheumatic or not ; their subsequent course 
may possibly clear up the doubt. In infants and young children it may be 
difficult to localise the seat of pain in a limb, and consequently a doubt may 
be raised as to whether in a given case where there is pain and helplessness 
the joints are affected or not. Such difficulty may arise in the epiphysitis of 
congenital syphilis and in the tenderness of the periosteum and haemorrhages 
which are associated with infantile SCUIVy. 

Lreatment.—On the least suspicion of any joint affection in a child it 
should be put to bed between the blankets and restricted to a milk diet. It 
is a comparatively small matter if we are over-cautious in our treatment, in 
keeping at rest in bed a child who has but slight joint trouble and who 
appears to the friends to ail little ; while it is a grave matter to allow a child 
who is suffering from incipient endocarditis to get up and run about, or to 
suffer one to contract endocarditis in consequence of getting up. Knowing 
the readiness with which peri-endocarditis supervenes in mild attacks of 
rheumatism in children, it is our duty to warn the friends of this, and to 
insist on placing the heart under the most favourable circumstances by giving 
it as little work to doas possible. This is best accomplished by keeping the 
child at rest in bed, perhaps for several weeks after all pain and tenderness 
have disappeared. 

In the milder cases the only medicine required will be a simple saline 
such as citrate of potash; the affected joints should be painted with ex- 
tract of belladonna and glycerine, and surrounded with cotton wool. A small 
dose of Dover’s powder may be given at night. In the more severe cases, 
where many joints are affected and there is much fever, salicylate of soda 
should be given ; five to ten grains may be given every four hours to children 
of from 6 to 8 years of age for two or three days, and then given only 
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every six hours or three times a day ; it may be prescribed with a saline or 
given with syrup of orange peel. 

In all acute or subacute cases milk is the best form of food ; it may be 
given in combination with potash, soda, or seltzer water ; as long as there is 
any fever this should be adhered to. There is always a risk of a relapse if 
beef tea, soup, or meat is allowed too early during convalescence. Arrow- 
root, rice, and custards may be allowed when all pain has been absent for 
several days and the temperature has been normal for a week. 

Chronic Synovitis.—In a few instances an attack of subacute rheuma- 
tism becomes chronic, and certain joints are swollen stiff and painful for 
many weeks or months. The ends of the metacarpal bones and _ first 
phalanges of the fingers, as also some of the larger joints, become 
enlarged, deformed, and stiff. 

In syphilitic cases there is at times chronic multiple arthritis coming on 
about puberty, which is apt to be persistent in spite of treatment. In some 
cases there is chronic synovitis with effusion in both knees, with no history 
of syphilis or rheumatism, though the former should always be suspected. 
Chronic synovitis involving several of the large joints in some cases is 
tuberculous, and may be associated with tuberculous peritonitis or other 
lesions. 

Arthritis deformans or Osteo-arthritis occasionally commences during 
early life, mostly about the age of puberty. (See DISEASES OF JOINTS.) It 
is commoner in girls than boys and in those who are weakly and anemic. 

-The attacks usually begin insidiously with stiffness and pain in the small 
joints of the hand ; in other cases there are pyrexia, pain and tenderness of 
the joints, which subside, and later on are followed by another attack. The 
larger joints sooner or later are apt to become involved. As time goes on 
the joints become more or less deformed, creaking is felt on movement, and 
permanent ankylosis takes place. The synovial membranes and cartilage 
of the joints disappear, the ends of the bones are smooth and hard with 
osteophytic growths at their margins. Atrophy of the muscles acting on the 
joints takes place. 

In some similar cases Heberden’s nodes are present. These are small 
nodes of bone on the distal ends of the second phalanges of the fingers, 
and the joints are apt to suffer from subacute inflammatory attacks. 
Arthritis deformans appears but little influenced by salicylates. Cod-liver 
oil internally and warm dry heat externally to the joints are the most likely 
helps. 


Chronic Arthritis—Sarah E. L., 10% years. A year ago began to walk lame and her 
ankles swelled. She went to bed a month after this, and has been bedridden since. She 
has never had acute rheumatism or chorea. The ankles first became swelled, since then 
the knees and wrists ; the joints were at first stiff and extended, later they have become 
flexed. She is an aneemic girl and very thin ; both wrist joints are semi-flexed, the left 
especially is almost ankylosed ; the hands are thin, the fingers tapering ; there is much ~ 
thickening over the carpal joints. The hands are in position of ‘ main en griffe.’ The 
ankle joints are also very immobile and the bones thickened. The knees are flexed 
(? subluxation), swollen and fluctuating ; extension, which is very limited, causes pain, 
Heart and lungs normal; no albumen ; there is much muscular wasting. Attempts were 
made by means of chloroform, extension, and splints to straighten the knees, but the 
latter lapsed again into the old position. 
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Chronic Arthritis with glandular end splenic Hyperplasia (vide 
also chapter on JOINT DISEASES).—This form of arthritis, which has been 
especially described by Dr. G. F. Still,' is not very common in our ex- 
perience, though Dr. Still has collected 22 cases, 19 of which he had 
investigated personally. The disease may begin during the first three or 
four years of life, and is specially distinguished by a progressive effusion 
and enlargement of the joints with hyperplasia of the lymph glands and 
spleen. The enlargement of the joints differs from osteo-arthritis in that 
there is effusion into or around the joint, with a general thickening. There 
is creaking or grating as in osteo- 
arthritis. Where the joints are 
swollen there isno pain ; in some 
of Dr. Still’s cases the children be- ' 
came bedridden through chronic 
flexion of the joints. —The common 
joints to be affected are the wrists 
and knees, later elbows, ankles, 
and fingers. There is muscular 
wasting. The most remarkable 
feature is enlargement of the 
glands and spleen. This glandular 
hyperplasia suggests Hodgkin’s 
disease ; the axillary glands and 
glands in the groin and posterior 
triangle of the neck are most 
often affected. The mesenteric, 
hepatic, and splenic glands may 
also be enlarged. The spleen 
seems constantly to be enlarged. 
Anzmia is present, and there is 
periodical pyrexia. The course 
of the disease is chronic. There 
seems to be a special liability to 
pericarditis and pleurisy. In our 
Own case, we were suspicious of 
Hodgkin’s disease on account of & ae 
the enlarged glands and spleen, Fig. 103.—Chronic Arthritis with Glandular Enlarge- 
and erratic febrile attacks. At the the liver and ee ee a Lay ape 
post-mortem the enlarged glands 
were pale and by no means iol the EAanels seen in that disease. It 
seems unlikely that the glandular enlargement is merely secondary to the 
arthritis, but what the connection is it is not possible to say. 

The following case evidently belonged to the same group of cases as 
those described above : 


Joseph M., aged 3 years, was admitted to the Children’s Hospital, November 2, 1896. 
The mother states that both the father and brother have had rheumatism. In February 1896 


1 ‘On a form of chronic joint.disease in children,’ Med. Chir. Trans. vol. 80, 
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the child had scarlet fever badly; the attack was followed by dropsy. ‘Three months after 
he suffered from rheumatism, a number of joints becoming affected at the same time; 
they were painful, but are not so now. There was no history of syphilis. On admis- 
sion, it was noted that both wrist joints were puffy and swollen, having a pulpy feel, 
more like a tuberculous joint than rheumatism; both knees were also swollen and flexed, 
though they could be straightened without pain. There was no pain or tenderness 
in the joints. The glands in the axillee, Scarpa’s triangle, and posterior triangle of the 
neck were enlarged, but not tender (see fig. 103). There was well-marked enlargement of 
the spleen and also of the liver. The boy was pale; there were 2,700,000 red corpuscles 
per cub, mill,, no relative excess of leucocytes or eosinophile cells. Heart and lungs 
normal, urine normal. Temperature erratic, 969-1049 F. Fluid withdrawn from 
knee-joint contains leucocytes, no tubercle bacilli. November 6.—Slight swelling of left 
elbow-joint. December 2.—Temperature continues erratic ; some evenings it rises to 104° ; 
joints contain less fluid. December 15.—Some swelling of dorsum of right foot. Tem- 
perature erratic. He developed broncho-pneumonia, and died January 9, 1897. The 
disease had existed about six months. Post-mortem.—Body fairly well nourished, very 
anemic. Knee-joints, ankles, elbows contain fluid, thickened synovial membrane, over- 
growth of bone and cartilage ; ends of metacarpal bones enlarged, joints contain fluid. 
Axillary glands, glands in groin and neck, much enlarged, and of a pale colour. Heart 
normal, Lungs broncho-pneumonic. Mesenteric glands enlarged. Liver enlarged, 
glands large and white in fissure. Spleen enlarged, 5? oz., indurated glands in hilus also 
large and white. Kidneys normal. 


Diabetes Mellitus 


Though diabetes is much less common in children than in young adults, 
it cannot be said to be rare, as Gerhardt has recorded 111 cases at various 
ages, from 6 months to 15 years. Glycosuria has been observed in 
infants at the breast, though the diagnosis of diabetes in such may be open 
to doubt. Dr. Bruce Bell records a case of diabetes in an infant of 3 
months ; and Young in one of 6 months. Little can be said about the 
etiology of these cases ; a history of diabetes in the family may, however, 
often be obtained. Thus, in a family we are acquainted with, two uncles 
died of diabetes, and two children, brother and sister, aged 143 years and 
34 years. Another sister 6} years has sugar occasionally in the urine. 

Some remarkable instances of family diabetes have been recorded by 
Pavy, Mosler, Bouchut and others. In other families in which cases of 
diabetes have occurred, there has been a history of epilepsy, hysteria, and 
insanity. Diabetes also is apt to occur in families lable to gouty 
manifestations. : 

The symptoms noted are those which are present in adults. There is 
the harsh dry skin, red tongue, marked thirst, and voracious appetite. There 
is often incontinence of urine on account of the large quantities passed. The 
specific gravity of the urine is high, 1030 to Iogo or more, and perhaps 5 per 
cent. or even 10 per cent. of sugar may be found. The child usually 
wastes, and becomes ‘cranky’ and difficult to please ; it is apt to contract 
a fatal pneumonia. Tuberculosis or chronic phthisis may supervene as in 
adults. Diabetic coma is not uncommon. The symptoms commence 
with headache, dry tongue, and dyspnoea, followed by coma. It is well to 
bear in mind the possibility of being called to see a child who has rapidly 
passed into a state of coma without diabetes having been suspected. 
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The Drognosts is most unfavourable, though cases are recorded which 
made apparently a permanent recovery. We have never seen a recovery in 
a child when once a definite amount of sugar has been foundin the urine. In 
the fatal cases the duration varies from a few weeks to two years. 

Lreatment.—All starch-containing foods and sugars should be forbidden, 
gluten bread and saccharin being substituted. Milk in moderate quantities 
or cream may usually be allowed, as children are much more dependent 
upon milk as a food than are adults. Beef tea, soups, fish, chicken, and 
butcher’s meat, with gluten bread and green vegetables, will chiefly form the 
diet. Much difficulty is often experienced in keeping children to a rigid 
diet, as they long for bread-and-butter or puddings. With regard to drugs, 
codeia (gr. 2 to gr. 4) or opium should be given, while the bowels are carefully 
regulated with Carlsbad salts or Rubinat water. Great care should be 
exercised to prevent the child catching cold or any of the zymotic diseases, 
since bronchitis, whooping cough, or scarlet fever is almost certain to 
unfavourably affect the course of the disease. 


Polyuria—Diabetes Insipidus 


The etiology of this condition is for the most part quite unknown, and it 
probably owns a variety of causes. Cases of brain disease, of contracted 
kidney, cystic kidney, tuberculous kidney, and of functional diseases of 
the alimentary canal may be accompanied by polyuria. In the majority 
of cases no cause can be assigned, and we are obliged to speak of 
such as idiopathic, much in the same way as we speak of idiopathic 
anemia. In a large class of cases polyuria is temporary only. 
Children, often girls between 3 and 6 years, are noticed to wet their 
beds, or make water in the daytime far more frequently than they have 
been accustomed to. In the same way boys will wet their trousers fre- 
quently during the day when it was thought that they had grown sufficiently 
old to have learnt proper habits. An examination in such cases will pro- 
bably show no abnormal constituent of the urine, but that it is of low specific 
gravity, perhaps 1005 to 1010, and passed in larger amount than usual. 
Possibly there may be a trace of albumen. In the majority of cases this 
condition will be found to depend upon digestive derangements or improper 
feeding ; it appears to be a reflex irritation of the kidneys, the source of 
irritation being in the intestine, the presence of an intestinal catarrh being 
the cause. Perhaps also the deposition of uric acid salts in the kidney 
may be the cause of a large quantity of watery urine being secreted. The 
presence of thread worms or round worms in the intestine or rectum also 
appears at times to produce polyuria. In those rare instances of contracted 
kidney occurring in childhood large quantities of urine are sometimes 
passed ; in such cases the specific gravity is low, but there will usually be 
some albumen. 

In those cases to which the name of ‘ Diabetes insipidus’ is usually 
applied there is intense thirst, and large quantities of pale urine with a 
specific gravity of 1002 to 1005 are passed. A girl of 83 years under our 
care, who had suffered for some six months, drank as much as ten quarts in 
twenty-four hours, and passed a proportionately large quantity of water. 
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When restricted to ten pints of fluid daily, she would in the night crawl 
under the beds to the bath-room to obtain water or surreptitiously drink her 
own urine. Such patients have dry, rough skins, are anemic, and of irritable 
temiper. The course of such cases is exceedingly chronic, and fost-mortems 
are seldom obtained. | 

Treatment.—The treatment must depend on the cause. If simply reflex, 
dependent upon intestinal irritation, a calomel purge may be given anda 
carefully restricted diet prescribed. In confirmed cases of Diabetes insipidus 
various drugs have been tried : opium, strychnine, valerian, and ergot usually 
fail; in our own case no drug seemed to check the secretion of urine in the 
least—a temporary improvement took place during an intercurrent attack of 
tonsillitis. In all cases the patient should be warmly dressed and protected 
from cold, as a chill has the effect of checking the perspiration and so 
increasing the secretion of urine. 


CHAPTER®X XM! 


DISEASES OF THE NERVOUS SYSTEM 


Introduction.—The student who has gained his knowledge of the 
diseases of the nervous system entirely among adults will be certain to find, 
when he comes to see the same class of diseases among children, that the 
difficulties of diagnosis are much greater in the latter, and that some diseases 
which are rarely met with among adults are common among children. This 
is no doubt true of disease in children generally, but it is especially true of 
the nervous system. For instance, he will find very early in his career that 
it is often exceedingly difficult to estimate the amount of pain from which a 
child or infant suffers. An infant or peevish child will cry from fear, dis- 
comfort, or bad temper just as loudly as from the severest pain, and it may 
be quite impossible to localise the seat of pain or, indeed, to find out what 
it is crying for. There may be a general hyperzsthesia present, but it will 
be mostly very unsafe to draw any conclusions from this symptom alone as 
to the presence of organic disease, though it may be borne in mind that 
hyperesthesia is frequently present in the early stages of meningitis. The 
infant’s legs may hang down helplessly, and one may at first think that they 
are paralysed, but a closer examination discloses the fact that there is some 
epiphysitis or periosteal tenderness which prevents the child from using the 
limbs. On account of the readiness with which reflex disturbances are 
evoked in the young, we often find ourselves in difficulties and in error. Thus 
the infant has one-sided convulsions : are these due to a serious lesion on the 
opposite side of the brain, or are they reflex, the starting point being colic ? 
How often the differential diagnosis between gastric and cerebral vomiting 
in infants is difficult and for a time impossible! The nervous system of the 
young is easily upset by a high fever or a poisoned condition of the blood, 
and there may be drowsiness, retraction of the head, and convulsions— 
symptoms which naturally suggest cerebral disease, such as meningitis. 

Among the diseases which are much commoner in the young than in the 
old, meningitis stands pre-eminent, and assumes in consequence a position . 
of great importance. It occurs alike in apparently healthy and robust 
infants and children, and in those whose history and symptoms suggest 
tuberculosis in some of its phases. Cerebral hemorrhage from a ruptured 
artery is rare in the young, but an extensive bleeding may take place on 
the surface of the brain from over-distended veins or capillaries, and give 
rise perhaps to a lifelong hemiplegia. Convulsive disorders—the spasms 
being local or general—are vastly more frequent during the first two or three 
years of life than at any other period, and their results much more serious. 
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The infant may die in a convulsion from spasm of the glottis, or a meningeal 
haemorrhage may take place, and a serious injury to the brain may be thus 
caused. Among other diseases which are of greater frequency in early than 
in later life, acute atrophic paralysis and chorea may be mentioned. 

Clinical Examination.—The shape and size of the skull are of impor- 
tance as giving some indication of the size and configuration of the brain. 
The condition of the skull may be investigated by inspection, palpation, and 
mensuration ; neither auscultation nor percussion yields any indications of 
much practical importance. By inspection a general idea may be obtained 
of the shape of the head, whether large (macrocephalic), small (micro- 
cephalic), asymmetrical, long (dolichocephalic) as in the negro, round 
(brachycephalic) as in the Mongols, hydrocephalic, or square as in rickets. 
By means of palpation the condition of the fontanelles can be ascertained, 
whether bulging, as in hydrocephalus ; or depressed as in anzemia ; or widely 
open for the child’s age, as in rickets. The edges of the bones may be felt 
to ascertain if they are thickened ; the parietal or frontal eminences may be 
unduly prominent, or various bosses may be present, as pointed out by 
Parrot. Undue thinness of the skull (cranio-tabes), more especially of the 
occipital, may be detected by pressure with the finger, the bone being felt 
to bend or yield. By means of mensuration, using calipers and a thin 
flexible piece of lead wire, a tracing of the outline of the skull, both longi- 
tudinally and transversely, may be drawn, and a graphic record made for 
future reference. In this way the frontal or occipital regions may be shown 
to be smaller than normal, or one parietal region may be flatter than the 
other, as in some cases of deficient development or injury at birth. 

It is convenient to remember that, roughly speaking, the average circum- 
ference of a child’s head is 14 in. at birth, 16 in. at 6 months, 18 in. ata 
year old, 20 in. at 2 years, 21 in. at 4 years, and after this the increase 
is slight. At 12 or 13 years old, 214 in. would be an average. We 
must, however, remember that there are large heads and small heads without 
there being any abnormal condition of brain. In children over a year old a 
head measuring 17 in. or under would suggest imbecility. 

The clinical examination will necessarily include observations on the 
condition of the muscles to see if any paresis or paralysis is present. A 
slight squint is easily overlooked, and the friends may have to be appealed 
to for their observations, as the squint may be present at one time and 
absent at another. ‘The condition of the pupils must be observed, and it 
may be necessary to examine the optic discs and to test the refraction of 
the eyes. Ifthere is any question of paralysis, the child should be examined 
when naked, and if it can walk the character of its gait observed. The 
condition of the reflexes, especially the knee-reflex, and the presence or 
absence of ankle-clonus observed. An exaggerated knee-reflex with ankle- 
clonus is present in cases of cerebral diplegia and hemiplegia, and in 
pressure myelitis when the disease is situated above the lumbar enlargement. 
But these phenomena are also present in some cases of hysterical paraplegia, 
especially when the paresis has lasted some time. We have twice seen 
exaggerated knee-reflex, both times in boys, following an ill-defined feverish- 
ness (possibly influenza), lasting several weeks, and finally completely dis- 
appearing. ) 
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The plantar reflex should be tested, bearing in mind that. in healthy 
infants under 2 years of age the extensor type of response is present. 
The condition of the superficial reflexes should be noted, as their reactions 
may be of value in the diagnosis of lesions of the cord and brain. ‘ Kernig’s 
sign’ is practically of no value in diagnosis. Lumbar puncture is useful for 
obtaining cerebro-spinal fluid for bacteriological examination and for the 
relief of excessive tension in the subdural space and lateral ventricles. The 
spinal cord ends opposite the second lumbar vertebra, while the dural sac 
reaches to the second sacral vertebra, and contains the cords of the cauda 
equina and some cerebro-spinal fluid. Puncture is usually performed in the 
fourth space near the middle line by means of a sterilised platinum or steel 
needle; a small rubber tube is connected with the needle and about Io c.c. 
allowed to flow into a clean test tube. The best position is for the patient 
to lie on his right side with his back convex. The usual guide to the fourth 
lumbar space is a line drawn connecting the highest points of the crests of 
the ilia ; this line crosses the spine of the fourth lumbar vertebra. In care- 
ful hands no injury is likely to ensue, but the cords of. the equina and also 
the blood vessels have been injured by lumbar puncture. 


Meningitis 


Tuberculous Meningitis.—I[n tuberculous meningitis there is an inflam- 
mation of the pia mater, set up by the presence of tubercles on the vessels, 
-more especially at the base of the brain. While tubercles and meningitis 
are very commonly found associated together fost mortem, it must be borne 
in mind that a simple or non-tuberculous meningitis is not uncommon, and 
also that tubercles may be present on the vessels without any meningitis, 
though the probabilities are great that if tubercles are present they will 
sooner or later light up inflammation of the meninges. Another point must 
also be remembered : that a meningitis so called is in reality a meningo- 
encephalitis : the vessels which penetrate the grey matter of the convolutions 
being certain to join in the inflammation. 

Posterior basal meningitis is more common than the tuberculous variety 
in infants under 6 months or a year. Between the age of I year and the 
commencement of puberty tuberculous meningitis is a common disease. 

It rarely happens that the pia mater is the first part of the body to 
become the seat of the tubercle ; a tuberculous meningitis is in the large 
majority of cases preceded or at least accompanied by grey granulations or 
caseating tubercle in some other part of the body : it is often the closing act 
of a general tuberculous process, may occur early or late, and, when once 
established, quickly brings the end. The fost-mortem evidence of this is 
clear and decisive, for in the bodies of those dying with tuberculous menin- 
gitis grey granulations or caseating tubercle will almost certainly be found 
either in the lungs, bronchial glands, brain, spleen, or other organs. 
Clinically the same thing is also evident: children suffering from hip- 
joint disease, spinal caries, caseating cervical glands, or chronic tuberculous 
peritonitis, are not infrequently cut off by an intercurrent attack of tuber- 
culous meningitis, or the latter follows whooping cough, measles, or 
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pneumonia. In the large majority of cases there is a definite history of ill- 
health before the actual brain symptoms supervene. An exception to this 
is, however, seen in the case of infants. and children under 2 years of age, 
in whom occasionally the attacks are sudden, supervening in the midst of 
apparent health. 

What determines the growth of tubercle on the pia mater and the subse- 
quent meningitis? No certain answer can be given to this question. It is 
easy, and perhaps natural enough, to attribute it to over-excitement of the 
brain, or excessive brain work ; and possibly this may be so in some cases 
in tuberculous children, who have been badly fed and subjected to unfavour- 
able life-conditions, while their brains are being driven at the highest pressure ; 
but such cases must be exceptional. It must be borne in mind that tuber- 
culous meningitis attacks children a few months old and children‘in hospital, 
and under conditions in which it is impossible that over-brainwork can have 
had anything to do with the supervention of the meningitis. In many cases 
there is the history of a fall or blow on the head. We cannot say why 
the tuberculous process should in one case attack the brain and in other 
cases the peritoneum, or lungs, or spine. The bacilli presumably reach the 
vessels of the brain via the blood current. : 

Symptoms and Course. Premonitory.—The onset is insidious and the 
early symptoms are ill-defined, being those of general malaise rather than 
of actual disease. In most cases there is a history of ill-health for several 
months, perhaps succeeding an attack of measles or whooping cough, during 
which time the child has wasted or lost flesh and become flabby. There 
may have been cough, dyspepsia, constipation, loss of appetite, otitis, en- ~ 
largement of glands, or more or less feverishness, especially at night ; such 
symptoms are not in any way distinctive, and are often the result of a chronic 
intestinal or gastric catarrh, yet, if there is a family history which suggests 
tubercle, they necessarily excite suspicion. In some cases definite brain 
symptoms precede by many weeks the actual attack of meningitis, and then 
perhaps pass away or remit for a while. Among these may be men- 
tioned headache, squint, a staggering gait, an unusual tendency to fall, a 
temporary loss of control over the sphincters. The late Dr. Oxley recorded a 
case in which the boy’s disposition entirely changed, and showed a constant 
tendency to bite on the least provocation ; often there is extreme irritability, 
which is all the more suspicious if it occurs in a good-tempered child. Such 
symptoms are possibly due to the irritation caused by the presence of tubercles 
on the vessels or in the brain, which may perhaps precede for some time the 
attack of meningitis; or it is quite conceivable that a temporary congestion 
or even a patch of meningitis may be present. 

It is impossible during the premonitory stage to do more than suspect 
the onset of tuberculous meningitis or tuberculosis in some form or other ; in 
a large number of such suspected cases recovery gradually takes place with-- 
out any definite diagnosis having been arrived at ; in these cases, however, 
we are hardly ever warranted in assuming that our treatment has been the 
means of warding off an attack, and we may be left in ignorance as to its nature. 
In some cases, especially in infants, there are no preliminary symptoms : the 
infant, while in apparent health, begins to vomit and gradually becomes 
comatose, or almost the first symptom which attracts attention may bea 
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hemiplegia. In such cases a simple meningitis-is perhaps suspected, but the 
dost-mortem usually shows it to be tuberculous, 

The premonitory symptoms gradually pass into the first of the three 
‘stages into which the attacks are usually divided—namely, the stage of excite- 
ment, At the commencement of this stage the symptoms may be chiefly 
gastric, or they may be definitely cerebral from the first. In the former 
case the most prominent, and indeed sometimes for several days the only 
symptom, is vomiting. This may begin after a meal and be attributed to 
some improper food, but it continues in spite of the most careful dieting, is 
usually accompanied by a clean tongue, and, while aggravated by food, often 
recurs, with much retching and nausea, when the stomach is empty. Too 
much stress must not be laid on the character of the vomiting, and perhaps 
for a few days a doubt may be entertained as to its true nature, whether due 
to cerebral disease or gastric irritation. The vomiting of meningitis is usually 
erratic, coming and going without any apparent cause. At this stage the 
child may be perfectly intelligent, and no direct cerebral symptoms may 
be present. Constipation usually occurs: the abdomen, which is at first 
rounded, becomes flabby, and later retracted, from the contraction of the 
intestinal walls which takes place. Before long, other symptoms, more 
directly pointing to the head, become developed. There are headache, giddi- 
ness, great irritability, intolerance of light and noise. The child likes to be 
nursed by its mother, lies on her lap, and resists the interference of others. 
Its temper has completely changed ; it is feverish and extremely irritable. 

The symptoms may be more definitely cerebral from the first, and the 
vomiting may not be a prominent symptom. The child complains of head- 
ache, which is often intense ; there is giddiness and Staggering gait; its 
sleep is disturbed by dreams, or it wakes up with a shrill cry of distress, 
often ofa piercing character, and known as the < hydrocephalic cry.’ The 
child neglects its toys, preferring to lie quiet and undisturbed. The pulse is 
usually quickened, the temperature raised a degree or two at night, and the 
tongue becomes coated with fur, which has often a brown or yellowish tinge. 
Remissions are apt to occur, and for a while perhaps the little patient js 
again himself, bright and chatty, and ready for his toys; but to the dis- 
appointment of the friends the old Symptoms return with greater intensity. 
So far the symptoms have been those of cerebral excitement, caused in all 
probability by the inflammatory congestion of the pia mater which is present ; 
following this, comes the stage in which effusion js taking place and the 
brain functions become more and more effaced. 

The second stage, often called the stage of transition, is marked by the 
commencement of drowsiness. The child becomes more and more dull and 
heavy ; it is no longer found on its mother’s lap, but in bed, ina half-drowsy 
state. It likes to lie quiet, does not wish to be disturbed, and if roused it 
answers in a snappish manner and then curls up again and is off to sleep. 
The vomiting now is usually less urgent or perhaps ceases ; the abdomen is 
retracted, the bowels confined. The pulse is usually slower than in the 
earlier stages, and is frequently irregular and hesitating. Commencing optic 
neuritis may be observed, but the child in this stage will often keep its 
eyes spasmodically closed, so that observations on the discs are rendered 
difficult. The edges of both discs appear blurred and indistinct, from the 
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presence of swelling ; the veins become distended and tortuous, but the 
changes are never so marked as they are when a cerebral tumour is present. 
The intensely congested and swollen discs, with various minute hzemorrhages 
so often seen in other forms of cerebral disease, never occur, possibly because 
there is not sufficient time for these extreme changes to develop. Miliary 
tubercles may be present in the choroid, but these—as far, at least, as our 
experience goes—are chiefly present in cases of general miliary tuberculosis. 
Various other phenomena are apt to supervene, such as convulsions, muscular 
twitchings, paralyses, and spastic contraction of the muscles of the neck and 
back, less often of the limbs. The convulsions may be general and bring 
about a fatal result, especially in young children. The paralyses may involve 
the muscles of the eye, face, or limbs of one side. Some retraction of the 
head may take place, but it is only temporary, and not a marked feature in 
tuberculous meningitis, as it is in posterior basal meningitis. There is often a 
spasmodic contraction of the masseters, so that the child grinds its teeth, 
making a peculiar and unpleasant grating sound. There is apt to be incon- 
tinence of the urine and feeces. As the child becomes more and more drowsy 
the respirations!.become altered in character, approaching the ‘ Cheyne- 
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Fig. 104.—Tracing of Movements of Chest Walls from a case of Meningitis, showing 
‘Cheyne-Stokes’ respiration. (After Landois and Stirling.) 


Stokes’ type—i.e. the respiratory movements become shallower and shorter, 
until they cease ; then a distinct pause in the respirations takes place, to be 
followed by a deep, sighing inspiration, which is again followed by a series of 
shallow respiratory movements, or the pause 1s followed first by shallow then 
by deeper respirations, as in fig. 104. The pause in deep coma may last for 
several seconds ; we have once or twice timed an interval of ten seconds. 
‘From a condition of drowsiness the child passes into the ¢hird stage, or 
stage of coma. \t can no longer be roused or recognise its friends ; the con- 
junctivee become insensible, the pupils dilated and sluggish, and the optic 
discs can be examined without difficulty. The muscles of the limbs and 
abdomen are weak, flabby, and toneless. The tongue is coated with a thick 
brown fur, and sordes appear on the teeth and black crusts on the lips. The 
skin is harsh and dry, and the wasting extreme. Excessive secretion takes. 
place from the conjunctivze, so that the eyes are smeared with mucus or pus. 
The pulse becomes weak and rapid. The coma is usually profound, so that 
the child cannot be roused even for a moment, but usually the power of 
swallowing is retained to the last. In this miserable condition the patient 
lasts for many days, perhaps a week, and even after it appears moribund 
slight improvement may take place. The total duration of the disease is 


Tuberculous M. ening itis 497 


usually about three weeks, but, especially in young children, death often 
takes place much sooner. 

The temperature throughout the course is most uncertain, but always of 
an irregular, intermittent type, sometimes varying three or four degrees 
during the twenty-four hours ; at other times the flights are much less 
marked. The temperature is of course modified if there is an extensive 
tuberculous process in progress in the lungs and other parts. Eyperpyrexia 
is not uncommon ; in one case, that of a boy 3 years of age, who was con- 
vulsed, the temperature rose to 108° F. (rectal temperature) shortly before 
death. The Zost-mortem showed tuberculous meningitis, caseous medias- 
tinal glands, and some miliary tubercles in the spleen and kidneys. The 
lungs were free. The paralyses which are apt to occur are seldom marked, 
often only temporary, being rather paresis than paralysis ; sometimes, how- 
ever, when extensive softening takes place in one hemisphere from throm- 
bosis of some large vessel, the paralysis of an arm, or arm and leg, may be 
complete. Anzsthesia is rarely, if ever, present ; hypereesthesia is not un- 
common in the early stages, but more as a part of a general irritability than 
anything else. 

Whilst in typical attacks the various stages are fairly well marked, cases 
are frequently met with which are extremely irregular, the typical symptoms 
are absent, and no diagnosis is made until the child is comatose and mori- 
bund. In such cases the symptoms may be indefinite for.a week or two, 
then a marked improvement takes place, which gives hopes that the 
diagnosis of meningitis is incorrect ; then suddenly convulsions and coma 
supervene and death speedily occurs. The fact that a remission of many of 
the symptoms may take place, the child being decidedly improved for a 
while, must be constantly borne in mind. In other cases the course is short 
and sharp, in this respect resembling some cases of simple meningitis. 
Thus, for instance, a boy of 8 years, who came of a tuberculous family, 
attended at school till April 23, though for the last few days he had not felt 
well. He then stayed at home on account of cough and weakness ; he 
began to vomit on May 3; the next day he became drowsy, gradually pass- 
ing into coma, and died on May 8. At the post-mortem miliary tubercles, 
with some pneumonia, were present in the lungs and in the abdominal 
organs ; there was also tuberculous meningitis, with much fluid in the lateral 
ventricles and subarachnoid space. 

In infants of six months, the symptoms are often the reverse of charac- 
teristic ; the infant perhaps vomits food, but in other ways appears quite 
well, and the vomiting is not unnaturally looked upon as due to some gastric 
irritation ; then possibly some rigidity of the muscles of the neck and slight 
retraction of the head are noticed, and it gradually passes into a condition 
of drowsiness and coma. Muscular twitchings of the facial muscles or 
frequent clonic spasms of the muscles of a limb or arm may be present. In 
other cases the infant appears to be ‘ teething,’ there is some slight fever and 
restlessness, but nothing to indicate cerebral disturbance ;_ then suddenly 
convulsions come on, followed by hemiplegia, and perhaps coma. The state 
of the fontanelle is often a help in diagnosis in doubtful cases. The retrac- 
tion of the head is not diagnostic, it occurs in cases of posterior basal menin- 
gitis, and sometimes is the result of reflex irritation from the pulmonary and 
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abdominal viscera. It occurs also in otitis. Posterior basal meningitis (see 
p. 504) is a commoner disease in infants under six months than tuberculous 
meningitis, and a differential diagnosis in the early stages may be difficult. 

Prognosts.—As soon as a diagnosis of tuberculous meningitis is made 
there is little hope of recovery. In any case the hope must be rather that 
our diagnosis is wrong, otherwise we cannot expect a permanent recovery to 
take place. Yet undoubtedly the meningitis produced by the presence of 
tubercle does not always kill at once, and, moreover, in any case, there is the 
hope that the meningitis is a simple one without the presence of tubercle. 
We have seen at least three cases—in which there was good evidence to 
show that the patients were suffering from tuberculous meningitis—recover. 
for a time and die subsequently of a second attack or of a general tuber- 
culosis ; one of these cases may be shortly referred to. 


Tuberculous Meningitis. Temporary Recovery.—Mary S., aged 63 years, was quite 
well till a month or two before admission to hospital, when several ‘cold abscesses ’ 
formed on her legs and discharged. Lately she has had headache, been giddy, staggered 
in her gait, and rambled at night. For several nights after admission she was restless, 
and screamed with pain shooting through her head ; an internal squint was noted in the 
left eye ; she was fairly sensible in the daytime, but complained of headache, and frequently 
passed her motions under her; there was occasional vomiting. She was treated with ice 
to her head and complete rest in bed, and bromides. There was slight optic neuritis, 
which gradually subsided during her stay. She gradually improved, and was discharged 
after a three months’ stay, apparently quite well. She was readmitted six months after 
with undoubted signs of meningitis, and died after a fortnight's illness. The fost-mortem 
showed miliary tubercles in the lungs, cheesy nodules in the liver, recent tubercles on the 
vessels at the base of the brain, and recent lymph; there was also very distinct fibrous 
tissue at the base, asif resulting from a past inflammation ; the interpeduncular space was 
matted, so that the third and fourth nerves had to be dissected out and cleaned of fibrous 
tissue, and the lobes along the Sylvian fissures were firmly matted together. The history 
of the case and the post-mortem appearance made it clear that a recovery had taken place 
from a basal meningitis in a tuberculous subject. 


A permanent recovery from an attack of. tuberculous meningitis means 
in the vast majority of cases a recovery from a general tuberculosis—a result 
which is improbable. The prognosis becomes bad in the extreme when the 
patient has sunk into a drowsy condition and Cheyne-Stokes respiration is 
present, though several days may elapse before the end comes. ; 

Diagnosis.—In a disease which begins so insidiously and assumes such 
varied forms the diagnosis is necessarily difficult. It must be in the experi- 
ence of. most to have made mistakes in diagnosis, in suspecting the onset 
of tuberculous meningitis when the patient was suffering from some dyspepsia 
or intestinal catarrh, and, on the other hand, making light of the anxieties 
of the friends when subsequent events {have justified their fears. As 
regards diagnosis in the early stages too much stress must not be laid on 
irritability, grinding the teeth at night, loss of appetite, wasting, and sleep- . 
lessness, as these may be symptoms of a perfectly recoverable disease. On 
the other hand, sickness, giddiness, frequent stumbling, staggering gait, | 
temporary squint, loss of power of the sphincters, even though these remitted 
after a while, would justify grave suspicions. They may indicate the presence 
of tubercle or some irritation of the brain, which may be quickly followed by 
definite symptoms of meningitis. We once made the mistake of diagnosing 
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a local encephalitis when the case was one of tuberculous meningitis with 
softening. It was in an infant of 6 months, suddenly seized: with convul- 
sions and hemiplegia.. 

The principal errors which are likely to be made may be summed up as 
follows : 

1. Mistaking the vomiting of meningitis for simple gastro-intestinal dis- 
turbance. This is a very common mistake in the early stages of meningitis ; 
the vomiting of meningitis, like the vomiting of gastric catarrh, usually 
follows the ingestion of food, but it may also follow any movement of the 
patient ; it may occur when the stomach is empty and the tongue clean. 
The vomiting of a gastric disturbance mostly ceases after the stomach and 
bowels have been unloaded, while a cerebral vomiting is continuous in spite 
of treatment. In any case of causeless vomiting in a child a careful look- 
out must be kept for more definite brain symptoms, such as convulsions, 
dilated sluggish pupils, and retracted abdomen. A hesitating or inter- 
mittent pulse would strongly suggest the onset of meningitis. The past 
history of the patient is often important. The vomiting and the convulsions 
present at times during dentition may be a source of difficulty. 

2. The mistake may be made of attributing to meningitis symptoms 
which are due to the presence of some febrile disorder or reflex irritation, 
A child cutting his teeth may be irritable, feverish, drowsy, and may start in 
his sleep, simply from the effects of dentition or from undigested or improper 
food in his alimentary canal. The sudden onset of fever is against menin- 
gitis, as also is evidence of dyspepsia, such as flatulence and colic ; the 
condition of the gums should be carefully examined. A few days would 
decide the diagnosis. The diagnosis between typhoid and meningitis is 
not usually difficult, that between typhoid and acute miliary tuberculosis 
being often much more so. The symptoms presented by a child sickening 
for typhoid may not be unlike those presented in the early stages of menin- 
gitis ; vomiting, however, is not a symptom of typhoid: the fever present 
and the condition of the abdomen would usually decide the diagnosis. The 
possibility of a simple meningitis occurring in the course of typhoid or 
pneumonia must be borne in mind, though it is not a common complication 
in either case. 

3. At the end of certain exhausting diseases, such as acute diarrhcea, 
marasmus, &c., in infants, cerebral symptoms due to arterial anemia of the 
vessels of the brain are apt to arise, such as convulsions, coma, contracted 
pupils, convergent squint, &c. This condition has been called ‘ false hydro- 
cephalus.’ The history of the case, the depressed fontanelle, the almost 
pulseless condition of the infant, and the rapid onset and course of the 
‘false hydrocephalus,’ would usually distinguish it from meningitis. 

The differential diagnosis between tuberculous and non-tuberculous 
meningitis is often impossible. A family history of tubercle or a history of 
the individual having suffered from caseous glands or other tuberculous mani- 
festations, or having recently suffered from whooping cough or measles, 
would naturally favour a diagnosis of the tuberculous variety, as would also 
an insidious onset. On the other hand, the history of a blow, or an otitis, 
or exposure to a hot sun, and a stormy onset, would favour the diagnosis of 


the non-tuberculous form. Lumbar puncture’ and a bacterial examination 
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of the cerebro-spinal fluid may afford help in diagnosis, but as a bacterio- 
logical diagnosis takes time, especially if inoculation experiments are per- 
formed, it is evident it can only be of use in chronic cases. 

Morbid Anatomy—The bodies of those who have died of tuberculous 
meningitis are usually wasted in a high degree, but in some acute cases they 
. may be fairly nourished. On removing the skull-cap and exposing the 
convex surface of the brain the. veins on the surface will be found to be 
unusually full of blood ; the convolutions are flattened, having been com- 
pressed by the distended lateral ventricles, and their surfaces are dry 
and sticky. More or less purulent-looking lymph is present : it may be 
usually seen on the lateral, less often on the convex, surface. On examining 
the base, the effusion of lymph will be found to have taken place much more 
freely than on the convex or lateral surfaces. The Sylvian fissures will be 
seen to be matted with lymph; the interpeduncular space, with the optic 
commissures and tracts, the third, fourth, and eighth nerves, and the inferior 
surface of the pons, and cerebellum, will be found in the same condition. 
Lymph may generally also be found around the medulla and spinal cord. 
An examination of the small arterial branches will show that they are studded 
with minute grey or yellowish tubercles ; the lumen of some may be occluded 
with thrombi. 

In some cases hardly any lymph will be found, but the arachnoid is 
opaque and there is more or less effusion of cloudy fluid beneath it, while 
the brain substance is oedematous and watery. 

Important changes are also present in the lateral ventricles. The vessels 
forming the choroid plexuses and velum interpositum are studded with 
tubercles and besmeared with lymph ; the lateral ventricles are distended 
with fluid, while in the majority of cases the parts around the corpus callo- 
sum, fornix, and optic thalamus have undergone white softening and may 
be washed away or ragged out by a stream of water. The presence of fluid 
‘n excess in the lateral ventricles is due to the inflammatory processes going 
on in the choroid plexuses ; this gives rise when in excess to dilatation of 
the ventricles, softening of the surrounding parts, and flattening of the con- 
-yvolutions. It was these mechanical effects which so struck the older 
observers like Whytt, who overlooked the presence of tubercles as the 
primary cause, and saw only in such cases an ‘acute hydrocephalus’ or 
‘ water on the brain” What further justifies these older observations is that 
‘n some cases the amount of lymph is very small and tubercles are found 
with difficulty, while there is much subarachnoid fluid as well as distension 
of the ventricles, and the brain substance is soft and cedematous. In a few 
cases large tracts of the superficial or central parts of the brain are softened 
and diffluent, the brain substance being yellow or plum-coloured from the 
presence of extravasated and altered blood, effects due to thrombosis or 
some disturbed condition of the circulation. A microscopical examination 
of hardened portions of the grey matter will show tubercles and effusion 
of leucocytes around the capillary arteries which enter the surface of the 
brain. 

How do the symptoms during life correspond with the appearances 
found after death? The older writers were probably correct in ascribing 


the excitement during the first stage to the inflammatory engorgement of 
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the arterial system of the brain ; the later stages of drowsiness and coma 
to the effusion of fluid into the lateral ventricles, which gradually compress 
the surrounding parts and interfere with their blood supply ; the hemiplegia, 
paralysis of facial, &c., to the softening which so frequently takes place. 

Other tuberculous lesions are constantly found in association with tuber- 
culous meningitis, the commonest of these being caseous mediastinal glands. 
The lungs also are rarely free from tubercle. 

In non-tuberculous meningitis the distribution of the lymph, which is 
often purulent, is less exclusively basal, more often being found over the 
convex surface and between the hemispheres in the longitudinal fissure. In 
the more chronic cases the base of the brain and cerebellum may be adherent 
to the skull, and much fluid may be present in the lateral ventricles. 

Lreatment.—The prophylactic treatment of tuberculous meningitis is 
much the same as that of tuberculosis generally. All children who are so 
inclined require the most constant care inall the relations of life. Residence 
in cities must be prohibited, and country or seaside life insisted upon. A 
farmhouse where pure milk and cream, &c., may be had, in a bracing but: 
not too bleak situation, may be selected as a residence. All book work 
should be stopped, and all forms of excitement be strictly prohibited. The 
diet should be carefully regulated ; fats, if they are found to agree, should 
be taken in fair quantities. 

The child should be warmly clad and carefully protected from changes 
of weather. The bowels, if inclined to be constipated, should be carefully 
regulated with hyd. c. cret. or rhubarb and soda. The slightest suspicion 
of cerebral symptoms should be met by putting the child to bed in a darkened 
room, giving a calomel purge, and an exclusively milk diet, with free 
administration of bromides. One or two grains of calomel with some sugar 
may be given, and some saline, such as a quarter or half a seidlitz-powder, 
the following morning. Five to ten grains of bromide of potassium should 
be given every four hours. The vomiting is best treated by purging 
smartly, and giving peptonised milk prepared with Benger’s peptonising 
powders, or whey and barley water. If the vomiting is persistent, all food 
must be stopped by the mouth, and Brand’s extract, or peptonised milk 
and bromide, given by means of an enema. Nothing is gained by con- 
tinuing to purge after the initial dose of calomel has emptied the bowels 
thoroughly. If there is much cerebral excitement, larger doses of bromide 
may be given with the tincture or succus hyoscyami. We doubt very much 
if blisters, setons, or leeches are of any service in tuberculous meningitis, 
though in simple meningitis, if the excitement or delirium is severe, a leech 
applied to the temples will certainly relieve. Cold to the head is of un- 
doubted value and in all cases should be applied, an ice-bag of india-rubber 
being used in preference to any other form. Leiter’s tubes form a can- 
_ venient method of applying cold to the head, and they can be used where 
ice cannot be obtained. Mercury given freely in the form of perchloride is 
of all drugs the one most likely to be of service in simple meningitis. Iodide 
of potassium is frequently prescribed, though with doubtful advantage. 
Drainage of the subarachnoid space in cases of acute tuberculous meningitis 
has been carried out by an opening made either in the lumbar or cervical 
spine, or by trephining the occipital bone. Successful cases have been 
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recorded, but we have no personal experience of the method. Operation, if 
done at all, should be performed before coma sets in. We doubt the value 
of any such operation. Lumbar puncture and withdrawal of fluid would be 
preferable. 

Won-tuberculous Meningitis.—While tuberculous meningitis is by 
far the commonest form met with during early life, and overshadows all 
other forms by its importance, yet other forms are also met with which 
require careful consideration. A meningitis occurs at times in association 
with pneumonia, summer diarrhea, pyemia, otitis, scarlet fever, and some 
other of the infectious fevers. Presumably in these cases it is infective: 
there is a transference of pneumococci or streptococci or other organisms 
from the lungs, intestinal tract, or some other locality, to the membranes of 
the brain, and inflammation set up. One form of meningitis, or, rather, 
cerebro-spinal meningitis, occurs in widespread epidemics, though it is 
comparatively rare in this country. Another form which is also due to the 
presence of a specific organism mostly affects the posterior region of the 
base of the brain. Meningitis in some instances appears to be due to ex- 
posure to the sun ; in other cases it follows an injury, and in some others it 
is idiopathic, or, in other words, no cause can be assigned. In acute cases 
it is mostly purulent. 

Acute Form.—In some cases, both in infants and older children, the 
attack may run a very acute course, death from convulsions taking place in 
two or three days. The acute meningitis in some of these cases is asso- 
ciated with a pleuro-pneumonia or peritonitis. As an instance of rapid 
death from what was probably an acute meningitis, though the fost-mortem 
examination showed no effused lymph, the following case may be taken as 
an example : 


Acute Meningitis.—Beatrice B., aged 54 years, was a healthy child till six months ago, 
when she was taken with pain in the head, fever, and vomiting, but recovered in a day or 
two. Two days before admission, when playing in the street, she ran in, complaining of 
pain in the head, and vomited ; she continued to vomit constantly for two days; she had 
a fit shortly before admission. There had been no injury to the head; the weather was 
hot at the time (August). On admission she looked ill, her face having an expression of 
anxiety ; two hours after admission she was convulsed and died. Her temperature was 
not taken. At the fost-mortem all the organs were healthy, the capillaries of the brain 
were intensely injected, and there was much clear fluid in the lateral ventricles ; the 
arachnoid membrane was somewhat opaque. 


In this case microscopical examination showed that the capillaries of the 
meninges and grey matter of the brain were distended and gorged with 
blood, and, though it cannot be certainly assumed that this congestion was 
primary and inflammatory, there is a strong probability that the case was 
one of acute inflammatory congestion of the brain and membranes. Similar’ 
cases of rapid death from acute hypereemia of the brain after exposure to a 
hot sun are recorded by Lewis Smith and Soltman. NHenoch mentions a 
similar case in a girl of 5 years, the attack beginning in the same way 
with headache and vomiting, death taking place within forty-eight hours, 
preceded by convulsions and coma. At the fost-mortem a purulent exuda- 
tion was present on the convexity and at the base of the brain. 
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In the following case meningitis supervened on acute diarrhea : 


Acute Enteritis, Meningitis.—Annie B., aged 33 years, was seized with vomiting and 
purging (in August) ; the next day, when admitted, she was in semi-collapsed condition. 
A few hours afterwards she lapsed into unconsciousness. She was delirious, and there 
were muscular twitchings. Death took place rather suddenly at the end of the second day 
of the illness. At the post-mortem the pia mater was found intensely congested, the 
arachnoid opaque, the Sylvian fissures weré glued together with lymph; there were no 
tubercles ; there were patches of congestion in the intestines and commencing pneumonia 
of the base of the right lung. 


These extremely acute cases are exceptional, and a doubt may often 
surround the diagnosis, as acute meningitis in the early stages may with 
difficulty be distinguished from the onset of some zymotic disease, as scarlet 
fever or influenza, or perhaps more likely of pneumonia ; and if the course 
terminates early in a convulsion it may be impossible even at the post- 
mortem to say with certainty what has been the exact nature of the case. 
Death from a convulsion, accompanied by a spasm of the glottis, gives 
rise to a mechanical engorgement of both lungs and brain, and caution is 
required in positively asserting that an early meningitis or pneumonia is 
present. 

In the majority of cases acute meningitis runs a course of a week or ten 
days, the symptoms resembling those described under tuberculous meningitis. 
There may be a history of an injury, or of a past otitis, or of exposure to the 
sun, or there is an empyema, pleurisy, or erysipelas. The early symptoms 
are those of intense headache, with injection of the conjunctive, vomiting, 
delirium, strabismus, and often high fever, perhaps as high as 103° to 105°. 
Later, the pulse becomes slow and hesitating, the abdomen is retracted, the 
cervical muscles are rigid, and Cheyne-Stokes respiration, coma, and various 
paralyses ensue. At the fost-mortem a more or less intense, perhaps puru- 
lent, meningitis is found affecting the convexity and base of the brain. 
Pneumococci or other organisms are present in the lymph or inflammatory 
exudations. 

Latent Form.— Meningitis, like peritonitis and pleurisy, may be present 
without giving rise to any very definite cerebral symptoms ; this is especially 
so when it occurs secondarily, and the symptoms to which it gives rise may 
be overshadowed by the primary disease. It may occur in association with 
acute pneumonia or peritonitis or acute intestinal catarrh, without its pre- 
sence being suspected, partly because the headache, delirium, and fever are 
naturally attributed to the more obvious disease present, and there is neces- 
sarily a difficulty in unravelling the complex association of symptoms and 
referring each to its cause. In some few instances a meningitis may exist 
without there being any cerebral symptoms whatever, as in the following 
case : 

Purulent Meningitis,—An emaciated child (boy) of 4 years of age, who had recently 
suffered from whooping cough, was admitted to hospital with some dulness at the base of 
one lung. ‘There was a history of diarrhoea, and during the fortnight preceding his death 
he had five or six diarrhoeal stools daily. There was a hectic temperature, no vomiting, 
headache, or optic neuritis ; he was perfectly intelligent, and died apparently of exhaustion. 
It was supposed that there was general tuberculosis. At the post-mortem the lungs were 


found adherent to the diaphragm ; some inspissated pus was found present at the left 
base, evidently the remains of a small empyema; there were no tubercles anywhere, 
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There was some purulent lymph covering the inner surface of the dura mater, the convex 
surface of the brain, and the vessels in the transverse fissure, and bathing the surfaces of 
the lateral ventricles; the base of the brain was matted with lymph. ‘There was clear 
fluid in both tympanic cavities, but no pus. 


It is in wasted, aneemic children that such lesions as purulent menin- 
gitis, pleurisy, or peritonitis may exist without giving rise to marked 
symptoms. 

The diagnosis between acute meningitis and otitis is often difficult, and 
yet it isof the greatest importance. The relation between the two conditions 
is somewhat complex : a meningitis may undoubtedly arise from contiguity 
of diseased bone in the ear or acute suppurative otitis ; a purulent meningitis 
may exist with suppuration in both tympanic cavities, or the latter cavities 
may contain cloudy fluid only, under circumstances which make it probable 
that the meningitis and otitis are both dependent on the same cause, and are 
not related as cause and effect. ‘There is much reason to believe that an 
acute suppuration in the middle ear may closely simulate acute meningitis, 
and there is little doubt that they have often been mistaken one for the 
other. Cases which have been diagnosed as acute meningitis have quickly 
recovered after a discharge of pus from the ear, either bursting through the 
tympanic membrane spontaneously or being relieved by incision. In cases 
of double suppurative otitis there may be intense pain in the head, fever, 
delirium, convulsions, optic neuritis, and deafness. The point of greatest 
diagnostic importance is the deafness without facial paralysis; for, as 
Gowers points out, meningitis ‘never gravely injures the auditory nerve 
without the adjacent facial nerves’; nevertheless the diagnosis between 
Otitis and otitis with superadded meningitis is exceedingly difficult and 
often impossible. In any doubtful case incision of the membrana tympani 
should be performed. 

Posterior Basal Meningitis.—Basal meningitis is for the most part 
tuberculous, but there is a well-marked non-tuberculous form which is limited 
‘pretty much to the neighbourhood of the pons, medulla and cerebellum, 
and interpeduncular space. The inflammation is subacute or chronic, adhe- 
sions form between the parts gluing them together, the fourth ventricle 
becomes obliterated, and internal hydrocephalus takes place from blocking 
of the aqueduct of Sylvius, if the patient lives long enough. Infants are 
usually the chief sufferers, but older children are sometimes affected. The 
most prominent symptom is cervical opisthotonos ; this varies from time to 
time, the muscles of the neck being sometimes relaxed ; usually they are so 
rigidly and completely contracted that the neck is bent and fixed at right 
angles to the trunk. The rigidity is not confined to the cervical muscles, 
but the muscles of the back and lower limbs are in a state of spasm, so 
that the opisthotonos is general. Vomiting and convulsions are often pre- 
sent in the early stages. Drowsiness and fever are present, and later coma. | 
Squint or nystagmus may occur, often there is impaired or complete loss of 
vision ; optic neuritis is absent. The bowels are often loose or normal. The 
abdomen is not retracted as in tuberculous meningitis. The course of the 
disease is acute or chronic, lasting two or three weeks or possibly three or 
four months. In the later stages—that is, if the patient survives—enlarge- 
ment of the head takes place, as the result of an internal hydrocephalus 


Basal Meningitis 505 


caused by the adhesions formed at the base of the brain. There may be 
hyperpyrexia, as in the case related below, before death. While these cases 
are usually fatal, they are by no means always so. As we have said, infants 
are most often attacked, but we have seen similar cases in children of 
3 or 4 years of age which have ended in complete recovery. There 
has been hyperpyrexia, drowsiness, extreme opisthotonos, the symptoms 
lasting for a week or ten days and then gradually disappearing. Perhaps 
ten per cent. of these cases recover. Amaurosis is frequently left with dilated 
and sluggish or:it may be normal pupils, recovery taking place in the 
course of some months. 

As already stated, the post-mortem findings in these cases include lymph 
or fibroid adhesions, according to the stage in which death has taken place, 
matting together the interpeduncular space, pons, medulla, base of the cere- 
bellum, fourth ventricle, and internal hydrocephalus. Dr. G. F. Still has 
shown that a specific organism is present in these cases; a diplococcus, 
which grows readily on agar, is stained by methylene blue, but not by 
Gram’s method. It differs in many respects from the pneumococcus and 
the diplococcus of cerebro-spinal meningitis. It is possible the diplococci 
gain entrance from the mucous membrane of the naso-pharynx to the base 
of the brain. The diagnosis in the early stages may be difficult. In 
pneumonia there is sometimes retraction of the head, and also in tetany. 
Continued and well-marked retraction of the head with vomiting occurring 
in an infant is diagnostic of posterior basal meningitis. | 

The following case may be taken as an instance: 


Basal Meningitis, Hydrocephalus.—E, P., aged 7 months; no history of syphilis. At 
six weeks of age had an attack. during which he was always crying and throwing his head 
back. A month ago he became drowsy and dull, and had twitchings of right arm and leg. 
He is unable to see. Admitted June 13. Constant vomiting ; abdomen retracted ; limbs 
rigid ; toes point; fingers are flexed. From June 13 to June 25, when he died, he was 
comatose; there was remarkable hyperpyrexia; the temperature rising on succeeding 
‘days to 106° F., 108°6°, 107°, 107°4° and 107°8° before death. Post-mortem showed lymph 
mostly confined to the interpeduncular space, pons, and base of cerebellum. Both ven- 
tricles contained fluid and lymph ; cortex thinned to about z inch in thickness from internal * 
pressure. : 


A subacute basal meningitis may occur in older children, and recovery 
from such attacks apparently takes place. Thus in a case of our own—that 
of a boy who died suddenly, in apparent health, and on whom a coroner’s 
inquest was held—an acute hydrocephalus was present, with some adhesions 
between the base of the brain and the skull, apparently the remains of a 
meningitis from which there was a history of the boy having suffered some 
months before. 

As an example of a simple subacute meningitis following an injury, the 
following case of Dr. Hutton’s may be given: 


Basal Meningitis, Hydrocephalus,—William C.., aged 8 years, fell into a cellar, striking 
the back of his head, some three months before admission. He vomited off and on for 
a day or two, but did not lie up; he suffered from pain in the back of his head almost 
constantly after the fall. He was admitted with squint and pupils of unequal size ; he 
had convulsions, optic neuritis, and lapsed into a semi-comatose state with Cheyne-Stokes 
respiration. He died twenty-four days after admission. At the post-mortem the dura mater 
was found thickened and congested, there was much lymph at the base and between the 
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hemispheres, and also between the latter and the cerebellum ; the lateral ventricles were 
much dilated and distended with serum. ‘There were no tubercles anywhere. 


The following case illustrates the association of subacute meningitis and 
hydrocephalus with pneumonia : 


Basal Meningitis, Hydrocephalus, Chronic Pneumonia.—B. V. R., aged 5 years, was 
always a healthy girl till seven weeks before admission, when she had an attack of feverish- 
ness and vomiting ; she has vomited more or less ever since; she has also been losing 
flesh. On admission she was drowsy and irritable ; screaming with a shrill cry when 
disturbed ; the head was thrown back, the neck retracted ; there was no optic neuritis. A 
few days after she had two fits. She continued to vomit at frequent intervals. There was 
much rigidity of the muscles of the neck, with the head thrown back; the hands and arms 
remained normal, while the hips and knees were flexed and the abdomen retracted. 
Later she suffered from double pneumonia at the bases, she wasted more and more, 
gradually became unconscious, and died ten or eleven weeks from the commencement of 
her illness. An examination of the brain showed that the Sylvian fissures were matted 
together with fibroid adhesions ; similar adhesions were present in the interpeduncular 
space and surrounding the third and fourth nerves; fibroid adhesions were also present 
on the upper surface of the cerebellum. ‘The lateral ventricles were much dilated and 
distended with fluid; there had also been an inflammatory condition of their. lining 
membrane, with exudation of fibrin. ‘There was no tubercle anywhere; there was a 
double pneumonia becoming caseous. 


It is uncertain if the last three cases related were not examples of the 
posterior basal meningitis of infants just described—at any rate, were not 
caused by the same micro-organism. Our knowledge is still imperfect 
respecting the bacteriology of meningitis. 

Epidemic Cerebro- spinal Meningitis.— Meningitis | occurs in some 
countries in epidemics, and is usually accompanied by inflammation of the 
membranes of the cord ; sporadic cases, however, occur. Limited outbreaks 
have occurred in Dublin and Glasgow, but such are rare in this country. 
Both adults and children are attacked. The symptoms of cerebro-spinal 
meningitis in infants closely resemble those of simple meningitis, but 
usually there is more marked rigidity of the cervical muscles and muscles of 
the spine, the legs may be rigid and drawn up, and there may be more or 
less rigidity about the muscles of the arm and forearm. Sometimes there 
is opisthotonos resembling tetanus. In older children pain in the back and 
limbs may be complained of, being more especially referred to the back of 
the neck or sacrum; sharp shooting pains may be complained of in the 
limbs. There may also be general hyperesthesia. In the epidemic form 
purpura and herpetic eruptions are common. Pneumonia is a common 
complication. Weichselbaum has described a diplococcus, the D. intercellu- 
laris, which he believes to be the specific cause of epidemic cerebro-spinal 
meningitis. The diagnosis between cerebral meningitis and a cerebro- 
spinal meningitis in infants is very difficult, often impossible, as it is difficult 
to localise pain and to arrive at a conclusion as regards a general hyper- 
esthesia. Retraction of the head and more or less rigidity in the limbs may 
be present in both, but they are most marked when the spinal meninges are 
affected. Both tetanus and tetany may be mistaken for the disease ; in the 
former there is marked trismus before the onset of the opisthotonos, and the 
temperature is normal or only slightly raised ; and in the latter the peculiar 
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spasm of the muscles of the hands and feet, and normal temperature, suffice 
to distinguish the two diseases. Blindness may result from optic neuritis, 
and deafness from inflammation of the auditory nerve. The child may 
recover its health completely, but is blind and deaf. Hydrocephalus may 
also take place. The child may suffer from imbecility. 

Lreatment.—The treatment of cases of non-tuberculous meningitis is 
very much the same as that already given. Unfortunately medicines can 
do but little. In the more chronic cases, blisters and iodide of potassium in 
large doses are worth trying. Ergot has also been given. Morphia, chloral, 
bromide may be necessary to relieve pain and sleeplessness. 


Chronic Meningo-encephalitis. Pachymeningitis 


Chronic Meningitis.—A chronic inflammatory process, affecting more 
especially the convex surface of the brain, occurs occasionally during 
infancy, apparently also during intra-uterine life. In such cases the 
surface of the brain becomes adherent to the dura mater, a thickening of 
the membranes taking place re- 
sembling the pachymeningitis of 
adults. A membranous exudation 
may be thrown out, and blood may 
be effused. Carr has recorded! a 
case of this sort in an undoubted 
syphilitic child of 19 months. It 
had suffered from repeated con- 
vulsions and was idiotic. At the 
post-mortem there was no hydro- 
cephalus, the dura mater was lined 
by a membrane of a gelatinous 
appearance, the same gelatinous Fig. 105.—Microcephalic infant. Syphilitic infant 

: 4 weeks old. (See case.) From a photograph 
material covered the cortex and jy Mr. J. Hepworth. 
base. The brain weighed 18 oz., 
there were some areas of sclerosis bordering on the fissure of Sylvius. Such 
a condition may be associated with a chronic hydrocephalus. The symptoms 
present are frequently not distinctive, or they may be simply those of chronic 
hydrocephalus ; there may be defective intelligence or idiocy, probably also. 
convulsions ; retraction of the head and rigidity and flexion of the limbs are 
likely to be present if the child lives any length of time. The etiology of 
such cases is doubtful ; they are always suggestive of hereditary syphilis. 
As chronic hydrocephalus is often associated with the meningitis, a diagnosis 
of hydrocephalus is probably all that can be made during life. 

A meningitis during intra-uterine life, by interfering with the growth and 
development of the brain, may produce various results, such as hydrocephalus, 
sclerosis, or an abnormally small brain. Thus in a case? of Sir T. Barlow’s, 
in an infant dying at 7 weeks of age, the head measured only 103 inches 
round, and the brain weighed only 9 drachms; the convolutions were 
hardly recognisable over the greater part of the convexity, and the pia 


: Lancet, January 1895, p. 154. 2 Path. Trans. vol. xxxviii. p. 8. 
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mater and cortex beneath it were invaded with calcareous plates ; the 
choroid plexuses of the lateral ventricles were also partially calcified. In 
this case there seems to have been an intra-uterine meningitis, followed by 
calcification of the effused lymph and some atrophy of the subjacent brain 
tissue. In the following case there had been apparently a meningo- 
encephalitis occurring during foetal life giving rise to sclerosis; the infant 
was syphilitic. 

The father of the infant suffered from sore throat, rash, and serpiginous ulceration of 
his legs. ‘The mother, when pregnant, suffered from sore throat, and has had a squamous 


syphilide on her face; an infant born subsequently to the patient suffered from coryza and 
eclampsia. The infant was first seen when 2 weeks old: it was microcephalic, its head 


Fig. 106.—Brain of a Syphilitic Infant (fig. 105), showing irregular nodulation of 
surface from meningo-encephalitis. From a photograph by Mr. J. Hepworth. 


measuring to} inches in circumference (see fig. 105), it suffered from coryza and eclampsia. 
It was idiotic, being unable to recognise anything. The fits continued, both arms and legs 
became paretic and later spastic. It died at 5 months of age. The brain weighed 3% oz. 
(after having been in weak spirit). There was excess of subarachnoid fluid, the arachnoid 
was milky, there was no recent lymph, but at the base of the brain there was some yellow 
detritus. The convolutions in the Sylvian fissure and neighbourhood had mostly disap- 
peared, the surface of the brain being irregular and nodular. There wasa depressed scar- 
ring over both frontal lobes (see fig. 106). There had been a meningitis of the choroid 
plexus and hydrocephalus. No endarteritis was found. 


In the following case, which lived to be 20 months old, the sclerosis on 
the surface of the brain was well marked : 


Fetal Meningo-encephalitis.—A child who died at the age of 20 months had been a 
complete idiot from his birth, and had suffered from convulsions ; he was blind and deaf ; 
the legs and arms were drawn up and stiff. At the post-mortem the brain was found hard 
and shrunken over the convex surface; the convolutions had completely disappeared, the 
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surface being simply grooved by the vessels and granular like a ‘ cirrhosed ’ liver; at the 
base and median surfaces the convolutions were fairly well marked (see fig. 107). The 
pia mater consisted of many tortuous vessels, which could be dissected off. On vertical 
section it was seen that the grey matter and white matter also were hard and shrunken, 
and hardly distinguishable from one another. Microscopical examination showed an 
increase of connective tissue and an absence of nerve elements. There was descending 


degeneration, or rather perhaps failure of development in the pyramidal tracts of the 
pons and cord. 


Endarteritis. Softening.—An acute arteritis in rare instances occurs 
in infants a few months old who are the subjects of congenital syphilis. 
Such cases have been recorded by Sir T. Barlow, Chiari, and Heubner. 

In infants, the principal symptoms are convulsions, in the form of 
muscular twitchings of an arm or leg, followed by paresis and contractures. 
The infant gradually becomes idiotic. The chief changes are in the arteries 
as described by Heubner: there is a thickening of the internal coat, the 
nuclei between the endothelium and the fenestrated membrane becoming 


Fig. 1o7.—Sclerosis of Brain. From a boy of 20 months. The convolutions have dis- 
appeared, the surface of the brain resembling a hob-nail liver (probably syphilitic). The 
openings which transmitted the meningo-cephalic vessels appear as black points. 


increased in number, to be followed by fatty changes; thrombosis takes 
place at the seat of the inflammatory changes. Softening of the brain 
follows over the area supplied by the blocked arteries. The following case 
illustrates this : 


Syphilitic Arteritis. Softening.—Infant first seen at 3 months of age, when suffering 
from. coryza and a well-marked rash. A month later the epiphyses of the lower end of 
the tibia and fibula, also the lower ends of the radius and ulna, were swollen and tender 
(fig. 102 was drawn from this case). When 7 months old he began to suffer from con- 
vulsions, mostly left-sided at first ; later the convulsive movements became general. In the 
course of a few months the left arm and leg, which were more or less paralysed, began to 
draw up and become more or less rigid; the elbow was bent at right angles, the arm pro- 
nated, and the fingers flexed ; still later the right arm became similarly affected ; the child 
gradually became idiotic, and died when 14 months old. It was under mercurial treatment 
from 3 months of age. At the post-mortem the arachnoid was of a milky colour, and 
there was an excess of subarachnoid fluid; there was no effused lymph or meningitis. 
The superficial layer of the grey matter on the convex surface of both hemispheres, 
especially the right, was softened and could be readily scraped away ; the superficial 
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layer of the caudate nucleus and the optic thalamus were in the same condition of softening. 
Microscopically, the grey matter showed extensive fatty degeneration ; the minute arter ies 
were extensively blocked with old thrombi, their inner coats being thickened and their 
nuclei increased in number. The large arteries were normal, as far as could be made out. 

There seems to have been an extensive syphilitic arteritis of the small meningo-encephalic 
arteries, thrombosis, and secondary softening of the superficial grey matter. 


Pachymeningitis, with thickening of the dura mater and adhesions 
to the brain and skull, and wasted convolutions of the brain and endarteritis, 
is found in cases of syphilitic dementia. The paresis and dementia com- 
mence shortly before puberty ; there is usually more or less blindness from 
disseminated choroiditis and deafness. ‘The course is very chronic. (See 
Juvenile General Paralysis.) 


Hydrocephalus 


Acute Hydrocephalus occurs only in association with an acute 
meningitis. In the majority of cases of acute meningitis, whether tuberculous 
or simple, there is an excess of fluid in the lateral ventricles, the result of an 
intra-ventricular meningitis, and a consequent excessive exudation from the 
vessels of the choroid plexus. In exceptional cases the meningitis is con- 
fined to the ventricles. 

Chronic Hydrocephalus.—The accumulation of an excess of fluid in 
the ventricles of the brain is by no means an uncommon condition in infants 
and children. (1) It may be congenital, the accumulation taking place before 
birth, and it may give rise to difficulty in the extraction of the head. (2) It 
may follow meningitis, especially post basal meningitis. (3) It may arise 
without any apparent cause. (4) It may be the result of a tumour, as for 
instance a tumour of the cerebellum, compressing the veins of Galen, and in 
other ways interfering with the circulation. 

Ante-natal hydrocephalus is generally due to an embryological arrest of 
development. In some instances it occurs in several successive pregnancies, 
and is associated with other deformities, such as spina bifida, cephalocele, 
club-feet, hare-lip, and cleft palate (Ballantyne). 

In the majority of cases the child is born healthy, and the enlargement 
of the head is first noticed when the infant is a few weeks to a few months 
old ; usually no cause can be assigned, but some of the cases are syphilitic, 
and it is not improbable that syphilis plays an important part in the pro- 
duction of hydrocephalus. Enlargement of the head is preceded in a few 
cases by distinct cerebral symptoms, as convulsions, fever, drowsiness, and 
retraction of the head, so as to suggest the probability of the meningitis 
being local rather than general. As the fluid accumulates in the 
ventricles the head enlarges, the bones forming the vault of the cranium 
become thinned and open out, so that the fontanelles are enlarged and the 
edges of the bones at the sutures are separated from one another (see fig. 108). 
The fontanelles are bulged and have a fluctuating feel ; the occipital and 
parietal bones may be so thin that moderate pressure with the finger is suffi- 
cient to bulge them in. The cranium assumes a spherical form, and its 
increased size contrasts with the child’s face, which may be thin and sunken, 
giving the child a characteristic appearance. The forehead is rounded, 
and projects so as to overhang the face ; the parietal and occipital bones 


Chronic Hydrocephalus SII 


assume a similar shape, so that the head has a globular or rounded form. 
There may be nystagmus. ‘The general rounded contour is broken by the 
prominence of the frontal and parietal eminences ; at these spots the bone 
is thick and solid, and consequently cannot be bulged out like the thinner 
bone elsewhere. The skin of the forehead and scalp is thin and shiny from 
being stretched, and the cutaneous veins are distended, especially when the 
infant cries ; the eyes project : their axes may be divergent, and there may 
be difficulty in closing the eyelids. The infant cannot raise its head, and if 
propped up the head rolls over in a helpless sort of way. The condition of 
the intellect varies considerably ; in the majority of cases, where the hydro- 
cephalus is moderate in degree, the intellectual powers are surprisingly good 


4 
eo" 


Seeeee = * 
Sen, 


eee 
= 


4 
4 
a 
i 

Y 
L] 


Fig. 108.—Outline of Head in Chronic Hydrocephalus. a, a, frontal bones 
6, 6, parietal bones. 


when it is considered what amount of compression and flattening out the 
grey matter on the surface of the brain is exposed to by the accumulation of 
fluid in the lateral ventricles. In extreme cases there is certain to be marked 
intellectual defect, perhaps amounting to idiocy. The limbs are mostly 
paretic, and the lower extremities especially are rigid, and flexed upon the 
abdomen ; permanent contractures are apt to follow, a result probably due 
to compression of the pons. Atrophy of the optic nerves may take place 
from compression or stretching of the optic tracts or commissure. The 
course of the disease is usually chronic, and infants will live for months or 
even years, but ordinarily they gradually waste and die. The child shown 
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in fig. 109, who was 63 years of age, had suffered from chronic hydrocephalus 
since three months old; he was well nourished; his head measured 
31} inches in circumference ; he was a complete idiot. The legs were bent 
at the knee and flexed on the abdomen, but the spasm of the muscle varied 
from time to time ; the hands were kept closed, and the elbows were flexed 
and more or less rigid. We have known recovery to take place even after 
rigidity of the legs has come on. . 

In older children, when the disease comes on after the closure of the fon- 
tanelles, the head enlarges more gradually, thinning the bones and even open- 
ing up the fontanelles and sutures ; in these cases the hydrocephalus is mostly 
due to a cerebellar tumour ; blindness and imbecility gradually supervene. 

Diagnosis.—This is not difficult when the disease is well advanced ; 
difficulty, however, occurs in the early stages when the accumulation of fluid 
is small, and when hydrocephalus may be mistaken for a rickety skull, or 
simply a large head without distension of the lateral ventricles such as occurs 
in rickets. ‘The friends of patients often ask whether a child who hasa large 
head has ‘water on the brain.’ A 
diagnosis can only be made when 
the head enlarges under observa- 
tion, the bones becoming thinned, 
the fontanelles bulged and _ fluc- 
tuating ; the globular shape which 
it assumes distinguishes it from the 
misshapen head of a typical case of 
rickets with the prominent emi- 
nences, flattened vertex, and thick 
edges of the bones. In the simply 
enlarged head, from the presence 
of an abnormally enlarged brain, 
there is no opening out and bulging 
at the fontanelles, nor usually any 
evidence of a thin skull. 

Morbid Anatomy.—In those 
cases in which the excessive quan- 
tity of fluid in the ventricles is 

Fig. ro9.—Chronic Hydrocephalus ina boy aged caused by a cerebellar tumour the 
6# years. mechanism is tolerably clear, for 

any stretching of the tentorium 

cerebelli must compress the straight sinus which runs along at the base 
of the falx cerebri, and consequently check the onward flow of blood in the 
veins of Galen and inferior longitudinal sinus. As the veins of Galen 
return the blood of the choroid plexus, it is easy to understand how a 
chronic hydrocephalus may be thus produced. In these cases the lateral 
ventricles are distended with a clear fluid of low specific gravity, the third 
and fourth ventricles join in the dilatation, and the iter is also enlarged. In 
another class of case which occurs after a basal meningitis (see p. 504), it is 
clear that the adhesions which form in the neighbourhood of the fourth 
ventricle have the effect of sealing up the communication between the 
lateral ventricles and the subdural space by closing the aqueduct of Sylvius 
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and transverse fissure. There is no escape for the fluid secreted in the 
lateral ventricles, and it is consequently ponded up and gradually distends 
the ventricles as it increases. In the cases which form the majority, i.e. 
where no tumour is present, and no evidence of a past or present meningitis, 
the mechanism of the hydrocephalus is by no means clear. In these 
the lateral ventricles and their horns may be enormously dilated, the grey 
matter on the surface flattened out and reduced in some instances to the 
thickness of cardboard, the convolutions being lost or only traced with 
difficulty. The contained fluid is clear, of specific gravity about 1005, with 
a small quantity of albumen and salts ; the third and fourth ventricles are 
dilated ; the pons is often flattened by the pressure of fluid in the fourth 
ventricle. In all these cases, where there is no apparent obstacle to the 
escape of the fluid from the ventricles, no satisfactory explanation of the 
hydrocephalus is forthcoming. In some cases at least there may be an in- 
flammatory condition of the choroid plexuses, but as a rule the lining mem- 
brane of the ventricles and choroid plexuses are healthy to the naked eye. 
It would appear that for some unknown reason there is an excessive secre- 
tion of cerebro-spinal fluid. In rare instances there is excessive fluid in 
the lateral ventricles without enlargement of the head (Ballantyne). 
Treatment.—The treatment of chronic hydrocephalus when once estab- 
lished is unfortunately unsatisfactory, and but little can be done to influence 
the progress of the disease. In any case in which there is reason to suspect 
syphilis some mercury should be given internally, and some ung. hydrarg. 
applied to the head ; or strips of mercury plaister may be used to effect a 
moderate compression and aid the absorption of the drug. Sometimes 
infants appear to be benefited by this treatment ; but, presuming there is a 
chronic syphilitic meningitis, it is by no means certain to be influenced 
by anti-syphilitic treatment. Both mercury and iodides should be tried, 
especially as there is no other drug which affords any chance of success. 
Some success has been claimed for compression of the head by means of 
strips of plaister or an elastic bandage ; if it is decided to try this method 
its risks must be borne in mind. The circulation through the scalp is 
interfered with by its compression between the skull and bandage, the 
brain is also compressed between the skull and the fluid in the ventricles. 
We have seen extensive sloughing of the scalp in a case of hydrocephalus, 
the result of a too tightly applied elastic bandage. No real compression can 
be of any service, and it is decidedly risky ; buta lightly applied bandage may 
be of use as a support. Puncture with one of Southey’s cannulz through 
the anterior fontanelle, avoiding the superior longitudinal sinus, offers more 
chance of at least temporary relief. It is usually harmless, though if too much 
fluid be withdrawn there is a risk of collapse of the brain substance, with 
perhaps convulsions and sudden death. We have frequently drawn off as 
much as 12 oz. through one of Southey’s cannule, but the fluid reaccumulates 
-inafewdays. Ina few recorded cases a rapid rise of temperature and sudden 
death took place when the lateral ventricles were quickly emptied (Sutherland). 
Instead of puncturing the lateral ventricles, the fluid may be in part removed 
or intracranial pressure lessened by repeated lumbar puncture, withdrawing 
Io-20 c.c. at intervals. It is only in the early and slighter cases that this 
can be of much use. It is worthy of a trial, but by no means free from risk. 
LL 
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Of other methods of treatment we have had no experience. Pott has 
treated chronic hydrocephalus by incision and drainage, and Ranke by 
puncture and injection of tincture of iodine (10 grms. diluted with 20 grms. 
of water). It cannot be said that these plans have met with much success. 
More recently Sutherland and Watson Cheyne have devised a method of 
draining the over-distended lateral ventricles into the subdural space by 
means of a bundle of fine catgut. The catgut drain is so arranged that one 
end projects into the ventricle, the other end into the subdural space. The 
wound in the dura mater and skin necessary to insert the drain is then 
sutured up. In the cases operated on the fluid gradually diminished as the 
ventricle drained, but in one case a second operation was necessary to drain 
the other ventricle. It is possible that this operation may be of use in cases 
of chronic hydrocephalus following basal meningitis. 

Hypertrophy of the Brain.—Rickety children often have abnormally 
large heads, a condition which is frequently attributed to ‘water on the 
brain” In reality such abnormally large heads are not hydrocephalic, 
their increased size being due in some cases to the prominent frontal and 
parietal eminences, but more often to an enlarged brain. The cause of this 
hypertrophy is not known, and the nature of the enlargement in the brain, 
liver, or spleen, which is apt to take place in rickets, is not clearly under- 
stood. In several cases coming under notice of children in their second and 
third years, with large heads, who have had rickets in a severe form and who 
have died in convulsions, the brains have been large, the convolutions well 
marked, the brain substance fairly firm, and the microscopical examinations 
revealed no change that we could detect. Such brains are usually very vas- 
cular, but, as death often takes place through convulsions, it is hardly safe to 
assert that the vascularity is anything more than a secondary effect, result- 
ing from the manner of death. In some cases the increase in size has been 
attributed to an increase of the connecting elements, the neuroglia, but it 1s 
needless to say it is a very difficult matter to decide if this is so in a brain 
in which the enlargement is general ; in our own cases, certainly, there was 
no striking change. It is certain that enlargement of the brain in these 
cases is not accompanied by any precocity of intellect ; indeed, it is rather 
the reverse, as such children are mostly backward, not only in physical, but 
also in mental development. If the quantity of brain matter is large, the 
quality is certainly poor. Apparently a compensatory hypertrophy may take 
place. 


Cerebral Tumours 


Cerebral tumours are not uncommon during early life, though compara- 
tively rare before 3 or 4 years of age. Small tuberculous masses are found 
at times in the brains of infants under a year old, and Demme found a cheesy 


mass in the cerebellum of a newly-born infant. In by far the majority of © 


cases in children, the tumour consists of a caseous mass formed by a local 
tuberculous process. These tumours may be multiple ; indeed, half a dozen 
or more may be found. If of any size they are surrounded by softening or 
cedema, and pressure effects are produced out of all proportion to the size 
of the caseous mass. These tumours have a marked predilection for one of 
the lateral lobes of the cerebellum, but they may be found not uncommonly 
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in the pons, and both on the surface of the grey matter and in the connecting 
white substance. In not uncommon instances the tuberculous tumour ceases 
to grow actively, becomes quiescent, and later cretaceous, and the patient 
recovers with perhaps more or less blindness from optic atrophy. 

Gliomas infiltrating the white matter of the brain, especially of the pons 
Varolii, arecommon. These growths are prone to softening and hemorrhage. 
Villous tumours growing from the choroid plexuses are not rare and belong 
to the adenoma class, Sarcomata and endotheliomata growing from the 
dura mater occur. Simple cysts, hydatid cysts, and gummata occur, but the 
last two are rare. 

Little is known as to the cause which determines tumour growth in the 
brain or its coverings ; it appears certain, however, that an injury acts as 
an exciting cause. A fall or blow on the head is followed in the course of a 
few weeks or months by cerebral symptoms. On the fatal termination a 
cheesy tumour is found in the cerebellum. How the injury can have given 
rise to this can only be surmised ; possibly there is a local bruising and 
punctiform hemorrhage. 

Symptoms.—In considering the symptoms to which cerebral tumours give 
rise, we must remember that a new growth within the cranial cavity is certain 
sooner or later to disturb the cerebral circulation and increase the tension F 
and the symptoms produced may be due to these causes rather than to de- 
struction or injury of some local part of the brain. Then again compensa- 
tion readily takes place, i.e. some other part of the brain may take on the 
function of the part destroyed, or if one nerve path is blocked, another path 
may conduct in its stead. And further we must bear in mind, in spite of the 
gains in recent years, that our knowledge of the functions of the nerve 
centres in the brain and their connections is very imperfect. There is much 
yet to be unravelled and made clear. 

The general symptoms include (1) headache ; (2) paroxysmal vomiting ; 
(3) Optic neuritis. These are by far the most important. But besides these 
there may be convulsions, giddiness and nystagmus. The localising or focal 
symptoms are caused by destruction or pressure on some nerve centre or 
nerve path, and thus help to give a clue to the position of the tumour. 

General symptoms.—Headache is almost constantly present, though in 
young children, who are unable to complain or describe their feelings, its 
presence or absence cannot be determined. Its locality may help to indicate 
the seat of the lesion, but for this purpose it is an uncertain guide ; it may 
be either frontal or occipital in tumours of the cerebellum, and it may shift 
about from time to time, but if fixed and constant at one spot it is of some 
value for localisation. It is often tolerably constant, or not absent for long 
together, but is apt to be much worse at some times than others. Itis mostly 
made worse by movement and when the child is up and about, and is better 
when it is at rest and lying down. Percussion over the seat of the headache 
usually makes it worse or gives acute pain, but it is seldom of any diagnostic 
value in children. The headaches most likely to be mistaken for those due 
to a tumour are the hysteroid headaches, which are often very persistent 
and severe. Headaches may precede any other symptoms or signs of cere- 
_ bral tumour for some months. It is important to remember this and not too 


hastily to assume that a headache is functional. 
YES 
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Vomiting is a frequent and very characteristic symptom, and may be 
_ present in tumours of all parts of the brain, especially of the cerebellum, 
pons, and medulla, and when the root of the pneumo-gastric is involved. 
The vomiting usually comes on suddenly without warning, and without much 
nausea, and may be repeated daily or several times a week without any cause 
being detected : such vomiting is very suggestive of cerebral disease, though 
it must not be forgotten that hysterical vomiting also occurs, especially in 
girls about puberty. There may be nausea and constant sickness, with 
much retching, in the later stages of a cerebral tumour. It is often parox- 
ysmal, coming on and lasting for several days continuously, in spite of treat- 
ment, and then suddenly improving. In the early stages it is quite possible 
to fall into the error of mistaking cerebral vomiting for gastric disturbance. 

Optic neuritis occurs in the majority of cases sooner or later, and is 
especially common in tumours of the cerebellum. The discs become swollen, 
so that on examination the edges appear at first blurred, and then all dis- 
tinction between the edges of the disc and retina is lost, even to the direct 
method of examination. The veins become distended and tortuous, and 
hemorrhages occur ; finally, after some months, the discs gradually pass 
into a condition of atrophy. The exact cause of optic neuritis is uncertain ; 
‘t occurs in association with tumours in all parts of the brain, but may be 
absent from first to last ; it has been known to occur in otitis and in disease 
of the cord without any discoverable cerebral lesion. Ina case of our own’ 
of acute otitis there was optic neuritis, and no lesion of the brain was dis- 
covered ost mortem. Optic neuritis, it is important to remember, may 
occur without any loss of sight, though as atrophy sets in the sight is certain 
to be damaged. It is often of great diagnostic importance, its presence 
being of much value as an indication of a cerebral lesion, though its absence 
in any given case where other symptoms point to some cerebral lesion does 
not necessarily negative the diagnosis. Optic neuritis may come on either 
early or late in the disease. In every case of persistent and unexplained 
headache in a child a most careful examination should be made from time 
to time of the optic discs ; any tortuosity of the veins, fulness of the arteries, 
or blurring of the edges of the discs would suggest a cerebral tumour. 

Giddiness is often complained of, most commonly in disease of the cere- 
bellum and pons. 

Convulsions.—The first symptom may be a convulsion, which may never 
be repeated, or convulsions may be frequent during the course of the disease. 
In the early stage of a cerebral tumour the case may be looked upon as one 
of idiopathic epilepsy. 

Nystagmus is common as a general symptom in cerebral, and more 
especially in cerebellar, tumour. 

Localising signs.—It is obvious that ‘ localising signs’ making their 
appearance late in the course of the disease are of less value in diagnosis of 
locality than the early ones. Thus pressure of a large tumour in the cere- 
bellum may give rise to facial paralysis, but paralysis of the seventh is not 
a localising sign of any value of a cerebellar tumour. We will give a short 
summary of the localising signs of cerebral lesions. 

Hemifplegia, when uncomplicated, points to a lesion of the pyramidal 
system above the crura. If it commences as a monoplegia, as, for instance, 
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in one arm, and Jacksonian convulsions occur, the lesion is situated in the 
cortex or immediately beneath it ; if, however, the paralysis extends rapidly 
and is accompanied with anesthesia or hemianopia, the internal capsule is 
probably affected. Hemiplegia, with third nerve paralysis on the opposite 
side, points to the crura. Hemiplegia, with paralysis of the sixth, seventh, 
eighth nerves of the opposite side, points to the pons. The knee-jerks are 
mostly increased on the affected side, and as time goes on there is a tendency 
for the paralysed limbs to become spastic. The plantar reflex is usually 
extensor and ankle clonus present. Cerebral diplegia may be caused by a 
tumour of the pons situated centrally. 

Hemiataxy is often present in lesions below the tentorium—i.e. affecting 
the cerebellum and its peduncles and also the pons. The child’s fine move- 
ments, both of the upper and lower extremities, should be tested by telling 
him to pick up a number of pins and stick them into a pin-cushion, or to 
touch his toes one after another, and use his toe to point to some object. 
The ataxia may be bilateral. 

Ocular paralysis.—Partial or complete loss of the lateral movements or 
the eyes occurs when the sixth nerve is paralysed, as in a tumour of the pons. 
The paralysis will be on the same side as the lesion. Impaired vertical 
movements indicate paralysis of the fourth nerve, and suggest a lesion in 
the mesencephalon or near the aqueduct of Sylvius. Double ptosis may 
result from a tumour in the interpedal space, that is near the origin of both 
third nerves, or, if single, it may be caused by a tumour involving the 
Cavernous sinus, crus cerebri, or tip of the temporo-sphenoidal lobe. 
Anesthesia of the face and paralysis of the masseter, temporal, and 
mylo-hyoid muscles point to a tumour of the pons involving the fifth nerve. 
Facial paralysis is in the majority of cases peripheral—that is, the nerve is 
interfered with below the facial nucleus in the pons; while in central 
paralysis the lesion is situated between the cortex and the pons nucleus. 

If the lesion is above the facial nucleus, the orbicularis palpebrarum and 
Oris escape : if peripheral and above the geniculate ganglion, the whole face 
is affected, but there is no loss of taste, but deafness may be associated if the 
auditory is involved. If that part of the nerve which lies between the 
geniculate ganglion and the origin of the chorda tympani is injured, there 
will be loss of taste on the same side, as well as paralysis of the face. If 
below the origin of the chorda there is no loss of taste, but probably one 
division of the facial will be injured more than another. Paralysis of the 
tongue, velum palati, pharynx and larynx, may result from pressure by a 
tumour on the medulla, such as an epithelioma growing from the meninges. 

Viston.—Loss of sight is caused by optic neuritis ; hemianopia by a 
lesion involving the optic tract or radiation or cuneus. The investigation 
of the field of vision in young subjects is often impossible and always 
difficult. . 

Convulstons.— Jacksonian convulsions, when associated with optic 
neuritis and other signs of tumour, are of great localising value, indicating 
a lesion of the Rolandic area, Occurring by themselves they are of no value, 
or rather suggest epilepsy. 

Mental.—Delirium is mostly the result of softening around the tumour 


“Or meningitis. Dulness and slow comprehension suggest slowly increasing 
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hydrocephalus. In some cases of tumour of the frontal lobe there has been 
a failure of memory and mental powers. 

Hydrocephalus occurring early may be due to a tumour blocking up 
the aqueduct of Sylvius or it may be situated in the cerebellum. . 

Tumours of the Cerebellum.—It is well to bear in mind in connection 
with the functions of the cerebellum, that the lateral lobes are connected 
by means of the decussation of the superior peduncles with the cerebral 
hemisphere of the opposzte side, and that they receive afferent impressions 
from the posterior column of the cord of the same side by means of the 
inferior peduncles. Efferent impulses pass from the cerebellum, through 
Deiter’s nucleus, to the anterior lateral columns of the cord of the same side. 
Thus the cerebellum is connected with the cortex of the opposite cerebral 
hemisphere, with the sensory mechanism on the same side of the body, and 
indirectly with the motor mechanism of the same side. It is also closely 
connected with the semicircular canals and the eye muscles. It would seem 
that the cerebellum receives tactile, muscular, visual, and labyrinthine 
impressions, and sends out motor impulses, which enable it to take part in 
co-ordinating and controlling bodily movements. 

With regard to the diagnosis of the cerebellar tumour, it must not be 
forgotten that compensation readily takes place in the cerebellum, and 
consequently localising signs may be present for a while and then disappear. 
Then a large tumour in a lateral lobe is certain by stretching the tentorium 
and compressing the veins of Galen to give rise to chronic hydrocephalus. 
This increased cerebral pressure is likely to mask the localising signs. 

The history given by friends often includes an account of a blow on the 
head or a fall, followed some time afterwards by headache or vomiting. 
Cross-questioning the patient, if old enough to answer, elicits the fact that 
the headache is a dull ache and usually frontal or occipital. In one of our 
cases the pain was always referred to the right occipital region, and the boy 
would go to sleep with his hand on this spot. At the post-mortem a large 
sarcomatous tumour was found in the right lobe of the cerebellum. The 
vomiting is fitful and uncertain ; it is less troublesome when the child is kept 
‘n bed than when he is allowed to go about. Optic neuritis mostly makes 
its appearance early, perhaps as early as the vomiting. Nystagmus and 
internal squint may be early symptoms. 

The localising signs of a cerebellar tumour may be absent at times and 
easily overlooked. The most reliable signs of a tumour in a lateral lobe are 
the following: (1) Some bulging in the occipital region on the same side as 
the tumour ; this occurs in the majority of cases sooner Or later (J. Taylor). 
(2) Cerebellar position of head. Batten has pointed out that when the child 
sits up the head is inclined to the shoulder of the same side. (3) Standing 
attitude. The body bends or inclines to the side of the lesion, or the child 
may fall towards the same side. (4) Gait. The body is bent laterally to 
the side of the lesion, and the child tends to walk in a curve towards the side 
of the lesion. (5) The fine movements are tested by asking him to pick up 
pins or some small object ; there is unsteadiness in the performance of these 
movements. He is requested to touch some object with his great toe. 

It is very certain that blindness, weakness, and continued headache, pro- 
ducing dulness of intellect, will interfere with the gait and tests for hemiataxy. 
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Late in the disease certain false localising signs may be present, such as 
pressure on the facial and on the abduceus nerve of the eyes, In many 
cases there is gradual enlargement of the head. 

In tumours of the middle lobe we have seen marked retraction of the 
head and neck, coming on in paroxysms and accompanied by severe pain. 
In one case a cystic tumour was found which had compressed the fourth 
ventricle. It is said that lesions of the posterior part of the middle lobe are 
associated with a tendency to fall backwards, and lesions of the anterior 

part with a tendency to fall forwards and bilateral ataxy. 


Fig. 110,—Paralysis of the sixth nerve; glioma of pons. 


The knee-reflex is very uncertain in cerebellar tumours; it is said to be 
increased on the side of the lesion. Ankle clonus is absent, and the plantar 
reflex is flexor. But in a late stage, especially if there is hydrocephalus, both 
knee-reflexes are increased. 

Tumours of the Pons and Medulla.—Tuberculous masses not infre- 
quently invade the pons, being situated in the central part, or small masses 
may be found in the floor of the fourth ventricle. They are apt to cause 
symptoms, less, perhaps, by their direct pressure effects, as they grow but 
slowly, than from the softening which often surrounds them ; at the post- 
mortem, when the size of the cheesy mass is discovered, we have often been 
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surprised how little paralysis was present during life. Gliomas of the pons 

are not rare. The combination of symptoms in disease of the pons varies 
“much in different cases; this is due to the close proximity of the motor 
tracts and the centres of various cranial nerves. The paralyses produced by 
tumour of the pons are apt to be bilateral as the tumour grows, on account 
of the right and left motor paths and nerve centres being near together. 
The symptoms vary according to the position of the lesion in the pons ; thus 
in a glioma of the right lower border there is ‘crossed paralysis,’ viz. a left 
hemiparesis with paralysis of the right external rectus, and right facial 


paralysis, optic neuritis, and vomiting. Cheesy masses are often more’ 


centrally situated, and may after a while involve the medulla ; there may 
then be double facial paralysis, perhaps more marked on one side than the 
other ; the saliva dribbles from the mouth, the speech is thick, and there 
may be difficulty in swallowing. There may be paresis and rigidity of the 
limbs, squint, and sloughing of the cornea from interference with the fifth 
nerve. Ataxy may be present in consequence of interference with the 
middle peduncle of the cerebellum. Optic neuritis may be late in appearing, 
and headache and vomiting be slight. In one of our cases there was no 
paralysis, but general weakness, and optic neuritis coming on late. The 
cerebellum was explored but nothing found ; at the ost-mortem there was 
a general enlargement of the pons from an infiltrating glioma. 

Basal Ganglia and Internal Capsule.—Cheesy masses may be present 
‘nthe caudate or lenticular nucleus or thalamus, but they only produce a 
definite hemiplegia when they involve the internal capsule. In one of our 
own cases a villous growth from the choroid plexus compressed the left 
thalamus and internal capsule, and produced a paresis of the right arm and 
leg, with marked rhythmical shaking movements when voluntary action was 
attempted, so much so that his mother said his arm used to ‘ work like a 
clock’; contractures, facial paralysis, and optic neuritis supervened before 
death. The rhythmical tremors were no doubt produced by gradual pres- 
sure on the motor path which passes along the internal capsule, In children 
there is rarely loss of sensation : this occurred, however, in one of our cases, 
in which two large cheesy masses involved the whole of the posterior limb of 
the internal capsule ; the arm and leg of the opposite side were contracted 
and anesthetic. 

Rolandic Area.—lIrritation of any part of the motor area of the cortex, 
which includes the ascending frontal and parietal convolutions and the 
anterior portion of the superior parietal lobule, gives rise to convulsions, 
which begin in the arm, leg, or face, according to the part affected. 
Destruction of this region, as by softening following embolism, or the 
presence of a tumour, gives rise to a hemiplegia affecting the face, arm, and 
leg, a partial destruction giving rise to a partial paralysis. ‘The presence 
of a syphiloma, a tuberculous mass, or pressure by a tumour growing from. 
the membranes, is likely to give rise to epileptiform seizures, the convulsions 
starting in the arm, leg, or face, though they are not necessarily confined 
to the limb in which they start, but may become general. In the later 
stages a hemiplegia results. The superficial and knee reflex are in- 

-creased ; there may be ankle-clonus. The plantar reflex is of the extensor 


type. 
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Tumours of the Frontal Lobe produce no paralysis unless they 
encroach upon the ascending frontal convolution: in that case they may 
produce a paresis of the leg, arm, and face, according to the part involved. 
_ A tumour involving the posterior third of the left frontal convolution causes 
aphasia. Pressure may be exercised as the tumour grows on the third, fourth 
or sixth nerves, producing squint, or on the inner surface of the opposite 
frontal lobe. Headache over the frontal region and convulsions are usually 
present. Some mental disturbance may take place. 

Occipital Lobe.—Homonymous hemianopia occurs, when the tumour 
involves the cuneus (mesial aspect), and convulsions preceded by visual 
aura. The angular gyrus of the left side is the visual word-centre, and when 
it is damaged word-blindness results. 

Prognosts.—The prognosis in cerebral tumours is exceedingly unfavour- 
able, whatever their nature may be, unless perhaps syphilis be excepted. 
Undoubtedly tuberculous masses may cease to spread and become cretaceous, 
though against this must be set off the chance that other masses may form, 
or the child die of tuberculous meningitis or tubercle elsewhere. Every other 
form of tumour is certain to progress from bad to worse. In the majority 
of cases the progress is slow, often lasting over a year or more. Death may 
supervene from intercurrent disease, as tuberculous meningitis, or other form 
of tubercle ; it may be sudden in tumours of the pons and medulla, or it 
may be exceedingly slow, as in cases of cerebellar tumour and chronic 
hydrocephalus. Occasionally cases in which the diagnosis of tumour is 
made partially recover, or remain stationary for many years. Gowers 
records a case of a girl of 15 years who suffered from hemiplegia, head- 
ache, hemianopia, and optic neuritis of gradual onset ; she gradually re- 
covered, except the hemianopia and paresis of arm, and was well, with these 
exceptions, six years after. In the case of a girl aged 10 years, who was 
seen by the late Dr. Ross and one of ourselves, there could be little doubt 
that there was a brain tumour, as there was optic neuritis and spastic con- 
dition of both legs ; she eventually recovered while under the care of a quack, 
but became quite blind. 

It is not uncommon to find cretaceous masses in the brain, evidently 
the result of the shrivelling up of a tuberculous mass. This was so in 
the following case : 


Cheesy Tumour of Cerebellum. Temporary Recovery.—A boy aged 11 years was 
admitted into hospital, November 1881, with internal squint, optic neuritis, and almost 
complete blindness. He was intelligent and walked about; there were no signs of any 
paralysis, he had no headache or vomiting ; during his stay he got better, and was dis- 
charged (January 1882) apparently in good health, though quite blind from optic atrophy. 
He was re-admitted February 1883, having suffered for six months with pain in his head, 
and recently he had lost power in the right side; the right elbow was semi-flexed, the 
wrist pronated and flexed, the fingers over-extended, except at the metacarpal joints; the 
knee was bent, and the ankle in the position of equino-varus ; there was also loss of sen- 
sation on the right side, and the boy had some difficulty in finding the right arm with his 
left. In March there was some difficulty in swallowing, with paresis of left side of face and 
arm, followed by death. At the gost-mortem there was a small cyst, with thickened creta- 
ceous wall, found on the inferior surface of the right frontal lobe, evidently the remains of 
a tuberculous mass ; there was a cheesy mass involving the left caudate nucleus and optic 
thalamus and internal capsule ; there was a second cheesy mass involving the lenticular 
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nucleus and internal capsule of the right side. In this case there is no doubt there was a 
cheesy mass in the right pre-frontal lobe on the inferior surface, which gave rise to optic 
neuritis and internal squint, and which passed into a quiescent state; subsequently other 
tuberculous masses formed, which, with a general tuberculosis, caused his death. 


Diagnosts.—The most important point to be decided is whether there is 
a cerebral lesion, or whether the symptoms are due to functional disease ; the 
question as to the nature and seat of the lesion is of less practical importance. 
The cases which at first sight present a superficial resemblance to cases of 
cerebral tumour are those of chronic headaches in children at puberty, which 
are often severe, and are sometimes accompanied by vomiting or nausea. 
The latter, however, are never accompanied by optic neuritis or by sudden 
vomiting, are rarely acutely painful, and are improved, or got rid of fora time, 
by active exercise in the open air. We have already referred to cases, which 
are not uncommon, of headache, vomiting, and optic neuritis which get well, 
at least for a time, though probably with impaired sight. There can be little 
doubt these are really cases of cerebral tumours which have become 
cretaceous. 

The vomiting in a case of cerebral tumour is erratic ; it may come on 
the first thing in the morning, is perhaps constant for a day or two or more, 
then passes away for awhile without any apparent reason. The paralyses 
of hysteria are not often hemiplegic, being more often paraplegic, and are 
never accompanied by optic neuritis. 

When fits are present there may be a difficulty in distinguishing between 
epilepsy and a tumour, especially as a hemiparesis is apt to remain after a 
fit. In these cases, if the convulsions have constantly a local commencement, 
they are probably due to a tumour, and later on optic neuritis or some 
paralysis would decide the diagnosis. The presence of more tumours than 
one may make the differential diagnosis difficult. 

Lreatment.—Except in the case of syphilomas of the brain, the treatment 
of cerebral tumours by medicines resolves itself into a treatment of symptoms. 
Wherever there is the least chance of the tumour being syphilitic, iodide of 
potassium should be given in full doses, though in children gummatous disease 
of the brain is rare. If it is supposed that the tumour is tuberculous, cod- 
liver oil and iodide of iron may be prescribed, while the child is kept at rest, 
and placed under the most careful hygiene. 

For the headaches, bromides, phenacetin, and opium may have to be 
prescribed. The vomiting, which is so often troublesome, must be treated 
by perfect rest in bed, peptonised milk or iced drinks being given in small 
quantities. Hydrocyanic acid may be given. In some tumours at least the 


question of operation may be entertained, or at least trephining for relief of 3 


the tension (see z%/ra). 

Cerebral Abscess.—In children, as in adults, the common cause of 
abscess of the brain is chronic ear disease or brain injury ; less often it is 
the result of suppuration ina distant part, as an empyema or abscess of lung. 
Before puberty abscess resulting from ear disease is ten times more often in 
the temporal lobe than in the cerebellum (J. Taylor). 

Symptoms.—The early symptoms are those more or less of meningitis, 
namely headache, fever, vomiting, and perhaps convulsions ; they may, how- 
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ever, be very slight and readily overlooked. The later symptoms, those of the 
chronic stage, vary according to the seat of the abscess, and are more or less 
those of a cerebral tumour, including optic neuritis, headache, vomiting, con- 
vulsions, and varying paralyses, also perhaps hectic, slow pulse, and emacia- 
tion. The diagnosis of abscess from meningitis or tumour is sometimes very 
difficult, as the following cases show. A girl of 2 years of age, who was 
admitted into hospital under Dr. Hutton, had had a discharge from her 
right ear for three months, but was otherwise well and strong till fourteen 
days before admission, when she had a right-sided convulsion lasting four 
hours, followed by unconsciousness ; four days afterwards she had a similar 
attack : she squinted, and was more or less blind. On admission there was 
almost complete motor and sensory paralysis of the right arm and leg, with 
loss of sensation on the left side of the face and ptosis of the left eyelid; she be- 
came convulsed, the convulsions beginning in the right side, and was uncon- 
scious before death. At the dost-mortem an abscess cavity was found in the left 
temporo-sphenoidal lobe, extending into the occipital lobe and reaching the 
internal capsule : it contained three ounces of pus. The left tympanum was 
full of pus. In the following case the abscess followed a perforating wound 
of theorbit. A boy aged 6 years was playing in a hayfield when by accident 
he was wounded above the left eye with the prong ot a hayfork ; the eye 
swelled, but no external wound was found. During the next few weeks he 
was irritable and frequently vomited. Six months after he was brought for 
advice, as his sight was failing. On admission he was quite blind (atrophy 
of discs) and somewhat dull of comprehension ; he could walk well ; the right 
hand was weak but not paralysed ; he remained much the same fora month, 
when he died suddenly. At the fost-mortem the left frontal lobe was found 
to be larger than the right, its convolutions, including the superior, middle, 
and inferior, with more or less of the ascending frontal and parietal, flattened ; 
its inferior surface was adherent to the orbital plate and of a yellow tinge ; 
and there was an abscess containing four or five ounces of greenish pus. It 
was clear there had been a penetrating wound through the orbital plate into 
the brain. 

Diagnosis.—The diagnosis,as already remarked, between abscess, throm- 
bosis of lateral sinus and meningitis is very difficult, as all three may follow 
ear disease, and may only be possible by an exploratory operation. Abscess 
in the temporo-sphenoidal lobe rarely gives rise to localising signs unless it 
extends beyond the limits of the lobe and compresses the internal capsule. 
When situated in the cerebellum there may be hemiataxy. 

Treatment.—When pus has formed there is little hope in any method of 
treatment, except operation. 

Surgical Treatment of Cerebral Lestons.—Our knowledge of the operative 
treatment of tumours of the brain is still very limited, but enough has been 
learnt to justify a short account of the subject being given here. At present 
chiefly those growths which lie on or near the surface of the cerebrum have 
been successfully dealt with ; tumours at the base of the brain, or involving 
the basal ganglia, may be looked upon as inaccessible to surgery at present, 
though cerebellar growths are not beyond our reach. Surgery chiefly deals 
with growths situated in the motor area of the cortex, since the localisation 
of the tumour is most satisfactorily to be made out in this region. Again, 
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only those growths which are of limited size are suitable for removal, since 
the destruction or disturbance of large areas of the brain would lead to as’ 
great evils as the tumour itself. Assuming that the presence and exact 
position of a tumour have been ascertained by the symptoms presented, 
an attempt at its removal is well worth consideration, and a few particulars 
of the present position of the question are therefore given here. 

Warrington has analysed the work of Oppenheim, Starr, and others 
(‘Med. Chron.’ 1903-4-5), and finds that about one in six, or rather less, of 
the brain tumours are cerebellar, that in nearly a third of the cases operated 
on the tumour was not found, while in many in which it was found a palliative 
operation alone was attempted. Operation was probably responsible for 
death in more than a third of those quoted, while recovery or marked im- 
provement has been obtained in a quarter of the patients. The motor area, 
largely no doubt from the possibility of accurate localisation, is the most 
favourable position and the cerebellar the least so. 

Operation is probably justifiable when the diagnosis is fairly certain and 
the patient is getting worse. Palliative operations such as opening the dura 
to allow of escape of cerebro-spinal fluid and relief of tension is undoubtedly 
of much value in some cases where nothing more is practicable. Its value 
in preventing loss of sight appears to be undoubted, and it is preferable to 
and apparently not more dangerous than lumbar puncture. 

The question of operation in cerebellar tumour is more difficult, not only 
on account of difficulties of diagnosis and localisation, but by reason of the 
risks of operation, chiefly in injury to the medulla and pons. Further than 
this, since half the number of cerebellar tumours in children are tuberculous, 
and many of such cases have multiple foci, the advisability of palliative opera- 
tion rather than an attempt at removal seems at present greater, and even 
this, of course, only in cases where absence of tuberculous lesions elsewhere 
and conditions indicating marked intra-cranial pressure coexist. : 

The technique of operations cannot be discussed here, but it may be said 
that in no part of the body is absence of sepsis more important, while great 
care is necessary, especially in cerebellar operations, to avoid injury to the 
medulla and pons, since the tumour is apparently frequently found at the 
cerebello-pontine angle (vzde Warrington and Murray for abstracts of various 
papers, ‘ Med. Chron.,’ June 1905). 

We may say that our own experience showed us long ago in the case 
mentioned under meningocele, p. 604, that removal of considerable portions 
of the cerebellum is not necessarily at once fatal, and the value of a palliative 
operation may be illustrated by the following case: 

A boy of 10 years with marked evidence of cerebral tumour was seen in December 1901. 
He-‘had then no perception of sight in the right eye and could only read with the left with 
difficulty. An opening, the size of a florin, was made in the right parietal region and the 
dura mater punctured ; a drachm or so of fluid escaped. He recovered and for a time had’ 
fair perception of sight in the right eye, and in 1905 he was reported as being able to do 


anything in an ordinary way. The left eye is quite good, the right not of any service. 
He has completely recovered the use of the limbs. 


If exposure of the brain has been decided on, as soon as the bone has 
been removed the surface of the dura mater should be carefully examined 
as to its colour, as to the presence of pulsation, and as to any tendencies to 
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protrusion through the aperture in the skull. We have noticed ‘in a case of 
cerebral tumour thinning of the bone over the seat of the growth, with en- 
gorgement of the diploic vessels, but this can only be expected to be seen 
when the growth is large and superficial. Should the tumour be extra-dural, 
its removal may be now accomplished ; but if it is truly cerebral, a crucial 
incision should be made in the membrane, and the surface of the brain 
inspected and felt with the finger for evidence, either visible or palpable, of 
the mass ; if the growth is seen, its size and connections should be studied, 
and the question of the possibility of its removal decided upon. If it is 
determined to proceed with the operation, the substance of the cortex must 
be separated from the growth, and the mass removed with as little injury 
as possible, both to brain substance and to the vessels of the part. If there is 
softening (encephalitis) of the brain round the growth, the prognosis is bad, 
but any actually disintegrated brain should be removed. All bleeding is then 
to be arrested, the dura mater sutured over the brain, and the portion of skull 
removed, which should have been kept lying in warm carbolic lotion (1 in 80), 
may be cut up into pieces about the size of canary seed, and replaced on the 
surface of the membrane ; or the whole disc of bone may be replaced entire ; 
even, however, if the bone is not replaced, the gap is largely filled up by 
bone. In some cases, of course, it is desirable to have the aperture yielding, 
so that it may give way before increased intra-cranial pressure. Provision 
may be made for drainage, or the wound may be closed and dressed anti- 
septically in the ordinary fashion. After the operation the child is kept 
absolutely quiet in bed, and fed on weak animal broths and diluted milk in 
small quantities. If the case is doing well, there will be no need to disturb 
the dressings for a week or ten days, when the wound will be found healed, 
with the exception of the drain opening. Should no growth be found, or 
should there be very extensive encephalitis or meningitis, or if the tumour 
be too extensive for removal, further operation must be abandoned. Such 
are briefly the general rules to be adopted in dealing with brain tumours, 
and a large part of the description will also apply to operations for cerebral 
abscess, or for those cortical lesions which give rise to epilepsy or other 
troubles and necessitate surgical measures. A few additional remarks may 
be made on the two last-mentioned subjects. As to cerebral abscess, it is 
the result most commonly of injury or disease of the ear; in the case of 
traumatic abscess the seat of the abscess will usually, though not always, 
correspond with the seat of the external injury, though this guide should be, 
of course, supplemented by the indications given by any paralyses that may 
be present. The steps of the operation are those already described ; should, 
however, no evidence of the abscess be seen on exposing the brain, careful 
systematic exploration to a depth of from 1 to 2 inches should be made 
in every direction from the centre of the part exposed. This is best done 
with a grooved needle, fine trochar and cannula, or director. Should pus be 
found, the opening must be enlarged and the abscess cavity drained, dnd the 
operation completed as above described. (For further details of cerebral 
abscess, the result of otitis, y@de chapter on DISEASES OF THE EAR.) 

Where trephining is done for Jacksonian epilepsy, it must be remembered 
that pressure or irritation may be due to a depressed or thickened portion of 
bone, to a local pachymeningitis, or to a cicatrix, or to local inflammation of 


526 Diseases of the Nervous System 


the cortex of the brain itself. If the irritant is cranial, the offending bone 
must be removed. So also, if a local thickening of the dura mater is found, 
it should be excised. If, however, the lesion is in the brain itself, the ques- 
tion arises whether it is so extensive that removal of the injured part can be 
effected without an extent of paralysis following which would render the 
patient’s condition worse than it already is. The details of the operation are 
the same as in the case of tumour or abscess. For further information we 
must refer to the papers of Sir W. Macewen, Sir V. Horsley, and others. 
There is no doubt that, on the one hand, the brains of children are more 
tolerant of operation than those of adults, and, on the other hand, that 
brain lesions which would prove fatal to adults are not only recovered from 
in children, but may leave little or no permanent effects, even if left to 
nature. Each case must be judged on its merits. 

The dangers of hernia cerebri and diffuse encephalitis or meningitis are 
no doubt considerable, but with thorough antisepticism these risks may be 
generally avoided. It has been shown by Macewen that hernia cerebri, 
though it may result from imperfect wound management, may also be due to 
a pre-existing encephalitis, even in the absence of any septic condition of the 
wound. Should hernia cerebri appear, it is best dealt with by pressure 
applied over the wound by means of a plate of sheet-lead laid outside the 
inner layer of dressings. . 

The subject of operative measures in disease and injury to the spzva/ 
cord is still more in its infancy than is that of cerebral surgery, and no definite 
rules can be laid down ; some account of the matter will be found under the 
heads of Spinal Caries and Spina bifida. 

It must be looked upon at present as a much more serious matter to open 
the spinal theca than to incise the dura mater ; hence greater hesitation 
should be felt in dealing with cases requiring so severe a measure. 


Cerebral Diplegia—Spastic Diplegia 


Under these terms are included a group of diseases which for the most part 
are ante-natal in their origin. The individual cases differ much in character 
but they agree in that the affected limbs are spastic, and that both sides of 
the body are involved. Often ‘perverse movements’ occur. Mental defect 
is common, and a diffuse lesion of the cortical layers of the brain affecting 
both hemispheres is found post mortem. Until recently these cases were 
attributed to meningeal hemorrhage occurring during the act of birth ; 
hence the term ‘birth palsy’; but the investigations of Dr. James Collier 
and others have shown that the essential lesion is a primary degenerative 
process of the cortex taking place during intra-uterine life. Heredity appears 
to play no part in their causation ; syphilis or some other toxin which has a 
specific action on the cortical layers is probably the agent at work. 

In some instances there is a history of the health of the mother having 
suffered during pregnancy before the birth of the child; it also happens 
that several infants in the same family have been born dead or affected with 
spastic paralysis (see below). ; 

The common type of brain found fost mortem is the ‘walnut type’; the 
convolutions are narrower than normal, and are surrounded by deeper and 


Cerebral Diplegia 527 


wider sulci. The membranes are normal; the cortex is firm and hard. 
The pyramidal system corresponding with the affected part of the cortex 
is either undeveloped or degenerated. The atrophic sclerosis may affect 
only a local part of the hemispheres, but appears to be always symmetrical ; 
it may be the Rolandic area, or the paracental lobes, in those cases in which 
the lower extremities are affected. 

In other cases scarring and cicatrisation are found in the motor areas. 
The skull is thick, the dura mater and pia thickened and adherent over 
this area, and instead of fully developed convolutions in the ascending 
frontal and parietal regions, sclerosis and cicatrisation are present. It is 
difficult to say what is the original lesion in such cases ; it may be due to 
injury and hemorrhage during 
birth, or thrombosis of the veins 
entering the superior longi- 
tudinal sinus (see fig. 111). 

Symptoms.—In some cases 
stiffness and rigidity of the legs 
and arms are noticed at birth, 
in others not till some months 
after birth when the infant 
should be sitting up or crawl- 
ing about. In the less marked 
cases the child may learn to 
walk, but easily falls and is 
clumsy on his legs. In rare 
cases the child is apparently 
quite normal, and the rigidity 
comes on after some convul- 
sions or acute disease. The 
chief characteristic is rigidity 
of the muscles, more espe- 
cially of the limbs, with more 
or less loss of power; the 
lower limbs are almost always 
most affected. Ina severe case 
the child cannot walk or stand Fig. r11.—Brain of a Boy aged 18 months, showing, 

; : ‘ A, depression over both motor areas; B, cerebellum 
unaided, and lies helplessly in _ only partially covered by the occipital lobes. The 
bed ; the knees are semiflexed, eae had a typical diplegia. (Dr. H. R. Hutton’s 
from contracture of the ham- 
string muscles, the thighs rotated inwards and adducted from over-action 
of the adductor muscles ; the foot is usually in the position of talipes equino- 
varus, there is exaggerated knee-reflex and ankle-clonus. If supported by 
the arms, the child stands on his toes; and if walking is attempted, the 
adductor spasm gives rise to cross-legged progression (see fig. 112). In 
less marked cases the child though unable to walk can crawl about, and 
may learn to do so fairly well. This was the case with Willie G., aged 
8 years (see fig. 113); later, as the result of tenotomy, he learned to walk 
with some difficulty, and in after years earned his living as a caretaker of 
a chapel, 
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Many, however, learn to walk, but with difficulty, on account of the 
spasm of the gastrocnemii and the consequent tendency there is to fall 
forwards, and the awkwardness and want of control over their movements. 
The arms are more rarely affected than the legs ; sometimes there is slight 
rigidity in one only or in both, which interferes with their use, or the elbow 
is flexed, the wrist flexed and pronated, and the fingers flexed at the 
metacarpo-phalangeal joints. There may be present the irregular move- 
ments known as athetosis Sometimes there is facial paralysis, only notice- 
able when the child laughs or cries. 
‘ Stridor is sometimes present, and also 

a difficulty in swallowing. 

In slight cases the child learns to 
walk at the usual time, but is clumsy 
and tends to fall forward, tripping 
over obstacles or inequalities in the 
ground. On examination a slight 
rigidity of the tendo Achillis is 
noticed, the foot cannot be dorso- 
flexed beyond a right angle ; there is 
more or less pes cavus and over- 
extension of the great toe. Several 
in the same family may often be noted 
with this condition. 

The mental condition varies from 
complete idiocy to a normal intelli- 
gence. Inthe former case the sclerosis 
has affected the frontal and perhaps 
occipital regions ; in the latter case 
the lesion is confined to the motor 
area. All combinations may be seen. 
There may be one a ‘borderland’ 
imbecile, yet able to get about fairly 
well, though the legs are more or less 
spastic and the movements of the hands 
clumsy. Or the child may be bed- 
ridden with extremely rigid extremi- 
ties, but with fair intelligence. They 
are often late in learning to talk. The boy (fig. 112), if asked his name, 
would take down his bed card from over his bed and point to his name. 
He could hardly say a single word. 

All degrees of ‘perverse movements’ may be present. There may be 
but little rigidity, but the limbs may be thrown about in the most erratic way 
whenever the child is excited or attempts voluntary movement. The face 
is perhaps affected and all sorts of grinning and grimaces:are seen. If asked 
to protrude the tongue, it jerks about in an irregular way. For the most 
part the movements cease during sleep. 

Cerebral diplegia in various degrees may affect several children of the 
same family, and there is often a history of stillbirths. In the case of Willie 
G. (fig. 113), he was the eldest of a family of seven ; the second died at 


Fig. 112.—Cerebral Diplegia. Mental 
feebleness. 
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13 months, of convulsions ; the third was normal ; the fourth died a few days 
after birth ; the fifth was born dead ; the sixth was normal ; the seventh, 
when seen, was a girl of 4 months, with rigid limbs and exaggerated reflexes. 
In other instances we have known the first infant. to be born dead, the 
second with cerebral diplegia, and the third and fourth normal children, . 

A history of premature delivery and also of a difficult and prolonged, 
labour is often given, Perhaps, as pointed out by Jas. Collier, in the latter 


Fig. 113.—Cerebral Diplegia. Willie G., 


aged 8 years. The weight of the body Fig. 114.— Willie G., after divi- 
is partly supported by being held up by sion of the tendo Achillis and 
the arms, partly by resting on the toes. forced dorso-flexion. 


case, there is uterine inertia rather than a contracted pelvis or rigid soft 
parts. 

The following clinical types are distinguished (Jas. Collier) : (1) general 
rigidity, where the spasm and paresis are more or less uniformly distributed 
throughout the whole body ; (2) paraplegic rigidity, where the lower extremi- 
ties alone are markedly affected ; (3) bilateral athetosis, where slow per- 
verse movement, occurring chiefly in the peripheral part of the limbs, is 
well marked; (4) choreiform diplegia (congenital chorea), where the 

; MM 
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movements are quick and occur chiefly at the proximal joints; (5) con- 
genital spastic idiocy, where the mental deficiency 1s marked and the other 
symptoms slight. 

Cerebral diplegia is in some instances post-natal, supervening during 
infancy or childhood as the result of some acute lesion involving both sides 
of the cerebral hemispheres. The following case illustrates this : 


Cerebral Diplegia—Pseudo-bulbar Paralysis.—William H., aged 11 years, admitted 
November 13, 1899, with pains in the knees and ankles, and with a typical erythema nodo- 
sum rash. He was treated with salicylates. Seven days after admission his temperature 
rose to 102‘4°, the tonsils were swollen, there was a purulent discharge from the nose and 
an anomalous rash. The exact nature of the attack was uncertain ; neither diphtheria nor 
scarlet fever could be with certainty excluded. Shortly after the onset he became uncon- 
scious, and passed his urine and feces under him; this lasted three or four days, but 
he was drowsy for some time longer. Fluids returned through his nose ; he could not 
speak, and there was some flaccid paresis of both arms and legs. Power gradually returned 
in his legs, but fourteen days later his arms were more or less spastic. By December 29 ; 
he was able to walk, but swallowing remained difficult ; fluids choked him unless he held 
his head back, and he used his finger to push his food after mastication to the back of the 
fauces. Chewing was done entirely on the right side, and the food accumulated between 
the jaw and cheek. His expression was blank, but there was no marked facial paralysis. 
He could not uttera word, but made guggling sounds. He would write on a slate, though 
with difficulty, an account of the spastic condition of his hands. Given letters he would 
join them up into words and sentences. He was constantly slavering, and kept a rag 
to mop his mouth. The arms were more or less spastic, elbows and wrists flexed, 
thumb bent into the palms, fingers adducted and extended. He could use the right to 
feed himself; he would pick up a piece of bread and butter between the first and second 
fingers, and pass it to his mouth, chewing with the right side of his jaw, using his fingers 
to assist in the mastication; swallowing was very difficult. In March 1903 condition 
practically the same. He can understand everything said ; is still completely aphasic and 
seems childish. 


Infantile Cerebral Degeneration 


This form of disease is also known as ‘amaurotic family idiocy’ (Sachs). 
It was first described by Warren Tay, and more recently the disease has 
been fully investigated by Kingdon and Russell. The patients have all be- 
longed to the Hebrew race. The infants are born healthy and remain so 
for a few months; then general weakness sets in, followed by muscular 
wasting and rigidity. The infant becomes dull and lethargic, his sight 
gradually fails. The retinal changes are in the macular region ; the fovea 
centralis is described as being of a cherry-red colour, surrounded by a pale 
grey area twice the size of the optic disc. Death mostly occurs within 
two years. Marked degenerative changes are found in the cells of the | 
cerebral cortex, especially in the pyramidal area. The disease is apt to 
affect several members of a family. 


Infantile Hemiplegia 


Infantile hemiplegia, unlike cerebral diplegia, owes its origin, with very 
small exception, to some acute lesion after birth. The onset occurs during 
the first six years of life in typical cases, and, indeed, the term infantile hemi- 
plegia is usually restricted to cases of hemiplegia arising during this period. 
Striimpel long ago maintained that infantile hemiplegia and infantile spinal 
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paralysis were due to the same cause, namely, a focal inflammation of the 
grey matter, the one damaging the motor cells of the brain, the other the 
motor cells of the cord. Infantile hemiplegia has been recognised clinically 
for many years. The difficulty with regard to its morbid anatomy has been 
that Zost-mortem examinations have been made on cases dying many years 
after the lesion has occurred, and but very few in recent cases. In examining 
the brains of adults who have suffered from a hemiplegia since infancy, the 
evidence as to the nature of the original lesion is by no means conclusive, 

It is now usually held that these cases of acute and sudden hemiplegia 
are not due to any one and invariable cause ; there may be a local encepha: 
litis affecting chiefly the grey matter, or it may be more extended, affecting 
the whole of a cerebral hemisphere. In other cases. there is evidence of a 
thrombosis of the minute or large arteries, or of the veins which empty into 
the superior longitudinal sinus. Again there is evidence that hemorrhage 
from the vessels of the pia mater or from the vessels supplying the white 
matter, may injure the nerve cells or nerve paths. Presumably, in these 
cases, the haemorrhage is secondary to convulsions or the overfilling of the 
veins during a paroxysm of whooping cough. 

The attack is usually sudden, accompanied by a series of convulsions, 
followed by a period of coma: perhaps lasting some days or a week. The 
temperature is often high, running to 105° or 106° F. The convulsions 
may be one-sided at first, but usually sooner or later are general and 
may continue in series for many hours or even days. The coma is often 
profound, and has been called the ‘status eclampticus.’ Recovery from the 
coma gradually takes place, and as the child becomes conscious a hemi- 
plegia, including one side of the face, is noted. The child may be blind for 
many days or even months after these attacks, but gradually recovers its 
sight. In other cases the coma may not be a marked feature, and the 
paralysis may be noticed shortly after the convulsions. In a few cases 
hemiplegia occurs suddenly without convulsions, or there may be convul- 
sions and coma without any paralysis, or a slight hemiplegia which passes 
off in a few days or weeks, While in the majority of cases these attacks 
supervene in a child in absolute health, in other cases they are associated 
with measles, measles-pneumonia, acute diarrhoea, whooping cough, or 
scarlet fever. In some there is a history of a fall or blow on the head. 

The arm is usually more affected than the leg, and more power returns 
in the latter than the former. All degrees of paralysis may be noted ; in 
the milder cases recovery takes place in a few weeks or months, in the more 
severe it is life-long. The paralysis at first is a flaccid one, but in a few 
weeks or less contractures of the paralysed limbs begin to take place. The 
elbow is flexed, the wrist is flexed and pronated, the fingers and thumb are 
closed. The hip and knee-joints tend to become flexed, and the foot takes 
the position of equino-varus. The plantar-reflex is extensor, and the knee- 
reflex is exaggerated. Stunting of the limbs occurs, and there is vaso-motor 
paralysis. Speech is usually affected, but later is regained. The mental 
condition varies : some children are normally intelligent, others are mentally 
defective in varying degree. Many of these cases of infantile hemiplegia 
suffer later from epilepsy. The fits are usually unilateral at the start, but later 


become general. 
MM2 
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are apt to occur in the paralysed limbs, 
(1) Choreiform or twitching 
(2) Slow rhythmical 
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Various perverse movements 
resembling those present in cerebral diplegia. 


movements accompanying attempts at movement. 


Fig. 115.—Showing Sclerosis of left side of the Cerebrum. The right lobe of 
the cerebellum is slightly smaller than the left. 
movements which are like the movements of the tentacles of an octopus— 


athetosis. (3) Almost every variety of fine or coarse tremor. 


The space between the left side 


shown in fig. 115. I 
shown by dotted line, contained fluid. 


Fig. 116.—Transverse Section of Brain 
of the cerebrum and the dura mater, 


The following cases will illustrate the pathology of infant hemi- 


plegia : 
Atrophic Sclerosis of a Cerebral 
the Children’s Hospital, April 1893. 


Hemisphere.—Bernard H., 16 months, admitted to 
The mother states the boy was perfectly healthy, 
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and had the use of his limbs up to fourteen weeks ago, when he accidentally fell off a table, 
striking the left side of his forehead on the floor. He was picked up unconscious, and 
remained so for three hours; on consciousness returning he was convulsed. ‘The next 
day he was convulsed and again unconscious, in which condition he remained for three 
weeks. At the end of this time he regained consciousness, and it was found that his right 
side was paralysed. On admission he wasa well-nourished child, his skull was well shaped 
and symmetrical, his right arm and leg were in a condition of spastic paralysis, resisting 
any attempt to extend them; there was no squint, but slight nystagmus. He was very 
fretful and not intelligent. As it was supposed there was a clot of blood compressing the left 
hemisphere it was decided to explore. On trephining the dura was found to be purplish in 
colour and partially calcified ; on dividing it much clear fluid escaped ; there was evidently an 
enlarged subdural space. The child sank twenty-four hours after the operation. At the fost- 
mortem it was noted that both sides of the skull were symmetrical, the left hemisphere was 
much smaller than the right (see figs. 115 and 116), the right side of the cerebellum slightly 
smaller than the left. There was no trace of a past meningitis or heemorrhage, and no 
thrombosis or embolism. The convolutions on the left hemisphere were wasted, but not 
markedly so, the pia mater peeled off readily; vertical sections, after hardening in Miiller’s 
fluid, showed there had been a general shrinkage of the left hemisphere ; there was some 
hypertrophy of the right cerebral hemisphere. Microscopical examination showed there 
had been a chronic inflammatory induration of the left hemisphere. It is uncertain about 
the effects of the fall, but the history points to an encephalitis affecting the left hemisphere, 
followed by atrophy. 


Richardiére describes a similar case, under the title of sclérose cérébrale 
hémisphérique. 


Convulsions ; Cerebral Hemorrhage.—George L., aged 12 years, was brought to the 
Children’s Hospital, Manchester, suffering from tuberculosis and also hemiplegia; his 
mother gave the following history. He was strong and healthy when born, though 
the labour was somewhat tedious. There was no history of hereditary syphilis. He 
walked at twelve months of age, and was well and strong till two years of age. At this 
time he had a fit, which was attributed to his eating some crust of apple pie some half 
an hour before the attack. He was playing on the doorstep at the time; he suddenly 
became ‘ black about the mouth,’ and would have fallen but for another boy who caught 
him in his arms. The fit, including the unconscious state which followed, lasted about 
ten minutes. ‘Two weeks after he had another fit, which lasted half an hour, and was 
more severe than the first; his right arm.and leg were especially convulsed. After this 
fit it was found that his right arm hung useless, and in trying to walk he dragged the 
right leg. The face was unaffected. The arm was always worse than the leg; at first 
he could not hold anything in it. Both arm and leg slowly improved, but have remained 
more or less stiff and rigid. Ever since the first convulsion he has been subject to fits, 
but he has not had any for the last two years. He has had on an average two fits a week, 
from two years of age till he was ten years. They only lasted some minutes, accompanied 
by loss of consciousness ; he always knew when a fit was coming on by his right thumb 
beginning to ‘ work.’ He used to say, ‘Mother, my thumb’s working’; then he would 
fall over almost immediately if not caught. The fits were mostly right-sided, but the left 
arm and leg would also ‘work.’ Lately he has used his right arm more than formerly, 
being able to hold things in it. When examined (September 8, 1890) it was evident he 
was affected with an old hemiplegia : he could walk, but dragged his right leg after him. 
He could use his right arm for holding things, but could not feed himself with it; the 
shoulder joint was fairly movable, the elbow bent and semi-rigid, and the hand pronated ; 
the stiffness could be overcome by slight force. The right leg was somewhat stiff at the 
knee and slightly flexed as he lay in bed, with the foot pointed. There was exaggerated 
knee-reflex on the right side. There was no evidence of any mental weakness. He died 
of tuberculosis in February 1891. An examination of the outer surface of the brain 
showed it to be perfectly normal; the membranes were healthy ; there was no flattening of 
the convolutions or any evidence of an old surface haemorrhage. The internal parts were 
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Fig. 113.—Horizontal Section through Brain at a lower level than 


7, showing optic thalamus and caudate nucleus ( x 4). 


y Be 
Id blood cysts. 


fig. 
B, C, 0 


F R, fissure of Rolando; A, old blood cyst; B. B, B, B, small blood cysts. 


Fig. 117.—Horizontal Section of Brain, exposing lateral ventricles (x4). 
Hemorrhage at 2 years of age; death at 12 years of age. 
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examined by making transverse sections. The first section taken through the centrum 
ovale showed nothing abnormal. A section made exposing the lateral ventricles, without 
slicing the corpus striatum, showed an old cyst (fig. 117, A) with brownish contents, 
# inch in length, situated on the left side in the white substance between the fissure of 
Rolando and the corpus striatum ; and four small cysts B B situated on the right side in 
the white substance. There was no sclerosis or induration in the neighbourhood of the 
cysts. A third section made lower than the above, and on a level with the upper surface 
of the cerebellum, and slicing the optic thalamus, caudate nucleus, and internal capsule 
(fig. 118), showed the lower limit of the cyst seen in fig. 117 A, a second old blood-cyst B, 
and another small one at c. Another similar cyst was found in the white substance of 
the frontal region at a lower level than fig. 118. 

It is difficult to account for the blood cysts found in this case except on the supposition 
that the fits were reflex and the hzemorrhages secondary and due to venous engorgement 
caused by the fits. He suffered later from post-hemiplegic epilepsy. 

Thrombosis of Middle Cerebral A riery ; Hemiplegia.—A boy of 1 year old, who had 
suffered since birth from marked cyanosis due to obstructive pulmonary disease (fig. 119 
represents the brain of this case) and constant dyspepsia, was seized one night with vomiting 


Fig. 119.—Cyst formed by softening of brain substance, secondary to obstruction of the middle 
cerebral artery beyond the first branch (to inferior frontal convolution). The cyst wall has 


fallen in from escape of its contents. Child 19 months old; death 7 months after onset of 
paralysis. 


and convulsions, followed by paralysis of the left arm and leg. When seen on the following 
morning, the head and neck were turned to the right side, the eyes were suffused and 
blinking, as if some foreign body was present, the right pupil was smaller than the left, 
but both acted to light; the child was apparently quite blind; there were no retinal 
hemorrhages, and the optic discs were normal. ‘The face was drawn to the right side ; 
there was complete loss of power, and apparently loss of sensation, in both arm and leg 
of the left side; no cry could be elicited on pinching or pricking the skin of either limb. 
The child-was drowsy, but not unconscious, as he appeared at times to know his mother 
when in her lap. He was apparently deaf for the first twenty-four hours, though there 
was necessarily some difficulty in ascertaining this ; by the next day, though remaining 
blind, he knew the voices of his friends, and turned in their direction when he heard their 
Voices ; it was clear, also, that he heard with both ears. Within a fortnight sight had returned, 
so that he could recognise his mother and his toys. His friends thought he regained his 
Sight first in his right eye. By the end of six weeks sensation had returned, as far as 
could be judged, in the arm and leg, and some power was returning, as he moved both 
limbs on the left side. A week or two later he could hold a rattle in the left hand, but 
not raise it to his mouth ; the leg showed a tendency to draw up, and the knee-reflex was 
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much exaggerated. The child was quite intelligent and bright. Before death (seven 
months after seizure) much improvement had taken place ; the child could put out his 
hand, but there was some rigidity both in the arm and leg. Death occurred from 
bronchitis. Post-mortem.—On removing the brain, it was evident that the right hemisphere 
had shrunk, being slightly smaller than the left, and that there was a large cyst (por- 
encephalus), containing clear fluid, occupying the central part of the convexity of the right 
hemisphere (see fig. 119); the cyst corresponded with the distribution of the middle cerebral 
‘artery, excepting the branch to the inferior frontal convolution. ‘The middle cerebral 
artery beyond its first branch was impervious, and contained old clot. It was quite clear 
in this case that there had been thrombosis or embolism of the middle cerebral, with a 
subsequent softening of the area supplied by it; a horizontal section showed that the 
internal capsule had been compressed. 

No emboli were found elsewhere ; there was no endocarditis of the mitral or aortic 
valves, but a much-contracted pulmonary artery and open foramen ovale. 
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Fig. 120.—Horizontal Section of a Brain, showing patch of softening involving the left lenticular 
nucleus and anterior limb of the internal capsule. The lenticular-striate artery was plugged 
-with an embolus and impervious. There was complete hemiplegia of the right side. (See p. 434): 


Among the various causes producing a paralysis of hemiplegic distri- 
bution we must mention embolism. Embolism chiefly occurs in patients 
suffering from endocarditis, but also apparently at times when there is no 
form of heart disease present, the thrombus probably forming in the left 
auricle, or pulmonary veins. Embolism is perhaps most common in acute 
or malignant endocarditis ; this was so in the case recorded on p. 434 (see 
fig. 120). 

Dr. F. Taylor records a typical case of embolism following endocarditis : 


A boy of 5 years, two weeks after an attack of scarlet fever, was seized with hemiplegia 
of the right side; the urine was albuminous. Death occurred from diphtheria nine weeks 
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afterwards ; embolism of the left middle cerebral artery, with extensive softening of the 
left hemisphere, was found. ‘There was endocarditis of the mitral valve. 

Dr. J. Abercrombie reports a case of a boy aged 6 years who was under 
treatment for diphtheria, and who on the fifteenth day was seized with general 
convulsions and left hemiplegia; he died eleven days later. The middle 
cerebral artery was found plugged with an embolus ; infarcts were also found 
in the spleen and kidneys. ‘There was no heart disease, and it was difficult 
to understand the source of the emboli, unless formed in the cavity of the 
heart or in the pulmonary veins ; this might be possible in paresis of the 
respiratory muscles and disturbed innervation of the heart, following diph- 
theria. Dr. Trevelyan reports a similar case to Dr. F. Taylor’s, in a girl 
aged 8 years convalescent from diphtheria. 

A sudden hemiplegia may develop in meningitis, the immediate cause 
being softening following thrombosis or embolism of the vessels; the 

“meningitis is usually tuberculous. Thus a boy of 6 months, who had been 
apparently healthy, suffered for a week or two from febrile disturbance, 
dyspepsia, and irritability, attributed not unnaturally by his friends to 
‘teething.’ One evening at 8 P.M. he was convulsed, the right arm and leg 
twitching most: this was followed by right hemiplegia, including the face. 
At 3 A.M., when seen, the infant was unconscious, with contracted pupils, 
Cheyne-Stokes respiration, the face drawn to the left, the right arm and leg 
completely powerless. Death took place three days later, the temperature 
rising in the meantime to 105°. The fos¢-mortem showed a basal meningitis 
(tuberculous), much fluid in the lateral ventricles, and softening of the left 
hemisphere and corpus striatum. 

Another lesion (this a rare one) giving rise to hemiplegia is an aneurism 
of the middle cerebral artery, the result of embolism in cases of acute endo- 
carditis ; this was the case in a girl of 9 years under our care who suffered 
from intermittent pyrexia and albuminuria, and in whom a loud systolic 
murmur was present. To these symptoms was added acute pain in the 
frontal region, coming on suddenly. An ophthalmoscopic examination 
showed large retinal hemorrhages surrounding the disc. A week later there 
was paresis of the right arm, no paralysis, but exaggerated tendon reflex of 
the right leg. Six weeks later she fell back unconscious while sitting up in 
bed : there was now right facial paralysis, and paralysis of the right leg. 
Death followed ten days later. An aneurism the size of a small walnut, 
on the second branch (to the ascending frontal convolution), near its origin 
from the trunk of the left middle cerebral artery, which had ruptured and 
given rise to meningeal hemorrhage, was found fost mortem. 

Treatment of Spastic Paralysis.—The treatment of cases of chronic spastic 
paralysis is almost entirely mechanical. Efforts should be made to prevent 
deformity, to bring forth what voluntary control is possible, and by the division 
of tendons and muscles wherever this can be of service. Massage is bene- 
ficial, especially when combined with active and passive movements. The 
classes of cases which are least hopeful for such treatment are those of 
congenital spastic idiocy, the choreiform diplegias, and those in which the 
spastic condition is very severe. 

The most hopeful cases for treatment are those who have the most volun- 
tary power over their muscles, both in contraction and relaxation. In any 
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case it is quite certain the treatment, to be of service, must extend over several 
years. 

From the onset of the attack, or at least when all acute symptoms have 
subsided, efforts should be made to prevent the contractures which are 
certain to arise. To this end massage and movements should be employed, 
but one has to bear in mind the tender age of most of these patients, and it 
is quite possible to do harm by over-zeal. In some chronic cases of diplegia 
and hemiplegia treated by massage and regular exercises under the care 
of Dr. Mumford, there has been considerable improvement in voluntary 
power. 

In the surgical treatment of the various forms of paralysis associated 
with spasm and dependent upon cerebral lesions, great progress has been 
made in the last few years, and in this country Messrs. Tubby and R. Jones 
have done much to develop interest and stimulate work in this direction. 

In any particular case careful consideration must be given first to the 
mental condition. Unless there is a fair amount of intelligence, surgical 
interference is useless, for efforts on the part of the child and active move- 
ment are an essential part of the treatment. Next a .certain amount of 
control and power of movement in the affected limbs is essential. Surgical 
treatment is chiefly applicable to cases in which the disability is due to con- 
tractures and to weakness of overstretched and feeble muscles. As general 
principles it may be taken that a contractured muscle is in itself a source of 
irritation, and that its division will both rectify deformity and improve the 
nerve centre, while shortening an overstretched weak muscle will improve 
its power and nutrition; exercises and training, where such have been made 
possible, will make the best of the material at our disposal. 

In these cases, then, an examination must be made of the capacity of 
the child and the exact locality of the rigid structures; e.g. the tendo 
Achillis, the hamstrings, the adductors of the thigh, the flexors of the 
wrists, may require division or lengthening by a plastic operation, or 
actual excision of a portion of the tendon is necessary in some cases. 
The limb, after division of the resisting structures, is fixed in extension or 
abduction, or whatever corrected position may be required, till the wounds 
are healed, and then active movements and massage continued for a year or 
more make the best of the case. Conversely, weak muscles, as in infantile 
paralysis, may be strengthened by shortening and by tenoplasty—re- 
inforcing the weak by transference of the strong to another attachment. he 
exact operation and particular apparatus required must be selected for each 
case. It will be found that open operations are usually the best. 

Medullary Hvemorrhage.—In speaking of hemophilia and of the 
hemorrhagic diathesis we have mentioned the fact that a cerebral heemor- 
rhage may occur in these conditions after a slight head injury. We have 
related such a case (p. 465), and referred to some others recorded by Steffen. 
The following case is a rare one belonging to the same category : 

Hemophilia ; Medullary Hemorrhage.—Norah M., aged 3 years to months. Family 
history good. Father two years before suddenly lost the hearing in one ear, which was 
supposed to be due to hemorrhage. Patient had a sharp attack of scarlet fever, followed 


by glandular abscesses eighteen months ago. For the last year it had been noticed that 
she had exhibited a tendency to ‘bruise,’ purple spots appearing on the skin after the 
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slightest injuries. She was a well-nourished child, but had always been difficult to feed. 
She was quite well till the morning of December 22, when she vomited and retched several 
times ; there was no history of a blow, but she had been to a children’s party the even- 
ing before and had romped a good deal. The following day it was noted she could 
not stand or sit, and when held up her head fell to the right side. There was 
slight paralysis of the left side of the face, including the orbicularis, but the eye 
could be closed ; the voice was weak and had a nasal twang; on attempting to swallow, 
she coughed and spluttered as if some of the fluid had entered the larynx. ‘There was no 
cardiac murmur. Temperature 98°. December 24.—She had recovered some power in 
her legs, and she could sit up, but her head 
still fell over to the right side. It was noticed 
that her breathing was peculiar, the right 
side of the chest was moving excessively, 
while the left side was hardly moving at all ; 
rales were heard on both sides. Decem- 
ber 25.—The swallowing was better, but it 


Fig. 122.—Transverse section of medulla 
through middle of olivary body showing 
laminated clot compressing the right 
olivary nucleus, root of vagus, and nerve 
centres in floor of fourth ventricle. v 
vagus; H, hypoglossal (nat. size). 
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was clear the lungs were getting choked, as 
the rales were heard freely all over, the right 
side still moving more freely. than the left. 
Fig. 121.—Posterior aspect of medulla showing Temperature 102°. The child became more 
discoloration over clot (nat. size). and more dusky, the respirations increasing in 
: number ; there was intense restlessness, and 
finally death from asphyxia on the evening of December,26. Post-mortem (head only).— 
No cerebral hzemorrhage except in the medulla, where it was noted that the right side 
of the medulla was swollen and discoloured (see fig. 121). On transverse section (after 
hardening) through the middle of the olivary bodies, a round laminated clot } inch in 
diameter was found, which had compressed the root of the right vagus, olivary nucleus, 
and also the nuclei in the lower part of the floor of the fourth ventricle (see fig. 122). 
We are indebted to Dr. R. T. Williamson for the microscopical examination of the clot. 
He found no evidence of any aneurismal sac. 


Thrombosis of Medullary Artery.—In the following case acute 
symptoms were produced by the thrombosis of one of the arteries of the 
medulla in association with tuberculosis : 


Alice N., aged 8 years, has had tuberculous disease of the metatarsal bones of one 
foot. She complained one morning of headache, and vomited. The same evening it 
was noticed she had paresis of the right side of the face and double nystagmus; the 
vomiting continued, and there was some difficulty in swallowing. The breathing gradu- 
ally became difficult. She lay on her right side, making tremendous efforts to inspire. 
She was quite conscious, and could speak with difficulty. The violent efforts to inspire 
continued till death, three days after first seizure. At the post-mortem there was chronic 
glandular tuberculosis and some scattered tubercles on the arteries of the brain, but no 
definite meningitis. There was no cardiac lesion. Dr. F. E. Batten was good enough to 
examine the medulla ; the following is a summary of his report : The medulla shows an 
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extensive area of softening in the lateral region of the right side, extending from just below 
the junction of the pons and medulla to the lower end of the olive ; on the lateral surface 
of the medulla there is a thrombosed artery of considerable size. The lesion involved 
the lower portion of the facial nucleus, the glosso-pharyngeal, the vagus, the spinal acces- 
sory and hypoglossal nuclei, Also the inferior peduncle of the cerebellum, and the 
ascending root of the fifth nerve. Microscopic examination shows all the vessels in the 
neighbourhood engorged and thrombosed. There is a considerable small cell infiltration 
in the perivascular spaces and also in the surrounding tissue. It seems on the whole 
probable that the thrombosis was determined in some way by a tuberculous process, 
though none could be found in the immediate neighbourhood of the artery. 


Thrombosis of the Cerebral Sinuses and Veins.— Thrombosis of the 
cerebral sinuses or veins is not a common occurrence during infancy and 
childhood. It may occur in the superior longitudinal, lateral, or cavernous 
sinus. It is most likely to occur in extreme anemia, after exhausting 
diseases as acute diarrhoea, where the force of the heart is weakened and a 
stasis or slowing of the venous current takes place. Thrombosis may also 
occur in the surface veins under similar circumstances, or the clotting in the 
veins may be the result of meningitis. The immediate result of the obstruc- 
tion to the veins or sinuses is to distend the venous branches behind the ~ 
obstruction to their utmost capacity, and possibly also to give rise to puncti- 
form hemorrhage and softening of the brain. Thrombosis of venous 
channels may take place in the neighbourhood of some inflammation, as in 
otitis, and pyeemia may result. 

Symptoms.—There is a condition of great exhaustion and pallor, and to 
these are added cerebral symptoms and venous obstruction. The fontanelle is 
tense, the veins of the forehead, nose, and face are distended ; there is epistaxis ; 
convulsions are probably present, and, perhaps, rigidity and retraction of 
the neck, and paralysis of one or more extremities. In making a diagnosis, 
‘t must be remembered that the so-called ‘ false-hydrocephaloid’ or cerebral 
anemia gives rise to convulsions, stupor, and coma, and is infinitely more 
common than thrombosis. We are only justified in diagnosing the latter 
when there is distension of the veins of the face and forehead, or some 
definite paralysis. ‘Thrombosis of the cavernous sinus is most likely to occur 
in some local lesion, as a tumour, as a periosteal sarcoma of the sphenoid 
bone, or caries ; the eyeball is prominent, there is cedema of the eyelids and 
distension of the veins of the forehead. 

Treatment.—The action of the heart must be strengthened by stimulants 
and digitalis, and the tendency to exhaustion and syncope must be combated 
by beef tea and highly concentrated forms of nourishment. The patient 
should be kept in the prone position as much as possible, with the shoulders 
and head raised. The proghosis is necessarily extremely grave. 


CHAPTER XXIV 


DISEASES OF THE NERVOUS SYSTEM—continued 


Chorea 


CHOREA is a disease which occurs chiefly in children between the ages of 
6 and 15 years, and is characterised by irregular movements of the voluntary 
muscles, and in some cases by paresis and mental weakness. 

tiology.—Chorea can hardly be said to be hereditary, but undoubtedly 
a tendency to neuroses or ‘weak nerves’ runs in families, and instances 
might be adduced of emotional parents having children who suffer from 
chorea; moreover, it is a common experience to find several sisters or 
brothers with chorea, or perhaps one or more are neurotic or hysterical. 

Chorea is not common before the age of 6 years, and after the age of 
15 years the liability to attacks becomes very much less. It is more common 
in girls than boys, in this respect resembling hysteria and other emotional 
diseases. Analysing 633 cases which have attended at the Children’s Hos- 
pital, we find that 454 were girls and 179 were boys, giving a proportion of 
five girls to two boys; these figures closely correspond to the statistics 
collected by other writers. In 252 cases the ages of the patients were 
analysed, giving the following result : 


Under 6 years . : : : 15 = 3 boys and 12 girls 
Between 6 and Io years . : 102 = 35 boys and 67 girls 
Between Io and 15 years . : 135 = 44 boys and 91 girls 


The youngest child was a girl of 4 years of age. 

The children most apt to suffer are the nervous and excitable, those who 
are easily frightened, especially if they are suffering from ill-health the result 
of unfavourable life conditions or rapid growth. 

By far the commonest exciting cause is a fright; in 38 cases out of 252 
there was a definite history of the patient being frightened, the symptoms 
following in some cases next day, in others within a few days ora week. The 
causes of the fright were various : in one case, that of a boy, the symptoms 
followed three days after seeing a ‘man with his throat cut’; sometimes the 
attack was ascribed to a ‘dog having flown at the child,’ or the patient 
was ‘frightened by a policeman,’ or the child had been caned by the school- 
mistress or had had a fall downstairs. In such histories there is often some- 
thing it is necessary to discount: probably the scoldings at school were the 
consequence and not the cause of the chorea ; but, on the other hand, it is 


1 See Fagge’s Principles and Practice of Medicine, edited by Pye-Smith. nd edit. 


542 Diseases of the Nervous System 


certain that chorea may follow within a few hours of a serious shock to the 
nervous. system. 

Mental strain, as working hard for an examination, in some cases appears 
to excite an attack ; this has occurred too often in our experience to be 
attributed to any mere coincidence. A fast-growing and delicate girl of 
excitable disposition and not too well fed, who is at school for many hours 
during the day, and has to divide her attention between home lessons and 
various domestic duties, so that she becomes little else than a drudge, is 
likely enough to suffer from a nervous breakdown. ‘School-made chorea,’ 
as Dr. Sturges used to call it, is not by any means confined to the poorer 
classes, and, although among the better-to-do classes there is no question of 
poor food and household drudgery, yet there is often much forcing exercised 
to induce a girl, of perhaps delicate health, to keep pace with, or run ahead 
of, her stronger and more robust class-mates. 

In some instances children who are convalescent from various depressing 
diseases, such as acute rheumatism, enteric fever, or scarlet fever, are 
attacked with chorea. Rheumatism excepted, enteric fever in our experience 
more often than any other disease predisposes to chorea ; other nervous dis- 
orders, such as dementia, mania, and aphasia, are not uncommon after 
enteric, and are no doubt due, as is also the chorea, to the anemia and 
exhaustion caused by the long drain on the system during the disease. For 
the connection of rheumatism with chorea, see p. 545. 

Heart disease in some instances precedes the attack of chorea, or, in 
other words, chorea makes its appearance in children suffering from cardiac 
disease. 

It sometimes happens that a source of irritation in some part of the body 
is the exciting cause in an attack of chorea ; thus we have seen a temporary 
chorea occasioned by suppuration in the middle ear, the choreic movements 
ceasing when the discharge made its appearance. In other cases it happens 
that chorea is an early symptom in pericarditis—this we have also seen ; in 
one case, in a little girl of 4 years, choreic movements preceded by a few 
days the physical signs of a pericarditis which proved fatal. We cannot 
help thinking that in such a case the chorea was symptomatic of the peri- 
carditis, the latter being the primary lesion, rather than that the heart lesion 
was secondary to the chorea. 

Imitation in some cases seems to be a factor in the production of chorea. 
On one occasion five cases occurred in a girls’ school immediately after the 
admission of a child suffering from chorea; in such cases, perhaps, it may 
not be imitation so much as fright at seeing others affected, as Gowers 
suggests. We have never known children in the same ward to become 
choreic in consequence of a bad case being admitted, but we have seen cases 
of chorea apparently made worse by association with a bad case. 

Symptoms.—Most of those who suffer from chorea are in some way or 
other weakly, or at least not in robust health ; they are often anemic, rapidly 
growing girls. Not infrequently, it occurs in girls who have gone out to 
service, and who are undertaking work which is beyond their strength. Often 
the first symptoms are a loss of control over the muscles, especially the 
flexors and extensors of the fingers and wrists, and a want of precision in 
the movements of the hands. The patient drops cups and saucers on the 


Chorea 543 


floor, is unable to do needlework, fumbles sadly when she attempts to tie a 
piece of string, or spills her food when she passes it to her mouth. Some- 
times, especially in younger children, the first thing noticed is that she 
‘makes faces,’ her mouth screwing up so as to make grotesque grimaces, 
while she fidgets with her fingers, and when she attempts to dress herself 
makes useless, clumsy, ineffectual movements. All this may go on for many 
days, perhaps weeks, without the friends thinking the child is really ill, and 
perhaps she gets scolded, both at home and at school, for her clumsy ways 
and inattention to her work. It is needless to say the scoldings do no good. 
Sooner or later the movements become too obvious to escape attention ; 
indeed, it is apparent to everyone that something is wrong. These move- 
ments are much more vigorous in the upper part of the body than the lower, 
the hands suffering most of all. The fingers are opened and shut, the 
extensor and flexor muscles being constantly worked; the arm is passed 
behind the back, then brought to the front.; if asked to shake hands, it is 
thrust rapidly forward, being directed with difficulty to the hand to be grasped. 
The tongue is protruded with a jerk, and perhaps drawn back again ina 
moment with a quick movement. The muscles of the face are frequently 
spasmodically contracted, so that queer grinning grimaces are constantly 
being made. The muscles of the neck are frequently contracted and relaxed, 
so that the head is moved from side to side or rotated. When the child 
walks, the feet join in the spasmodic movements, so that the gait is altered, 
the legs being thrown forward quickly, or if the patient stands the feet are 
restless, being shifted about from place to place. When the patient is at 
rest in bed she will lie still if not disturbed, but directly she is interfered 
with—as, for instance, to examine the chest—the movements begin, the 
hands, face, and trunk muscles being thrown into a state of clonic spasm. 
The muscles of respiration do not escape; the child takes a deep sighing 
inspiration, then perhaps there is a series of shallow irregular respirations. 
The irregular respirations may affect the pulse, so that it is irregular and 
intermittent. The movements cease during sleep, though sleep is not 
readily obtained ; indeed, in the worst cases the patient only sleeps when 
under the influence of chloral or opium, which has to be freely given in order 
to secure rest. In the milder cases the movements may be confined to one 
side: this, however, is never the case when they are severe, though 
it is very common to have the clonic spasms more vigorous on one side 
than the other. A hemichorea, in which the! movements are vigorous 
and entirely confined to one arm or leg, is probably due to some organic 
cerebral disease. 

The temperature is usually normal throughout, sometimes subnormal Han 
there is any fever, peri-endocarditis or rheumatism should be suspected. In 
the most severe cases the temperature may be raised a degree or two. 

There is often marked paresis of an arm or leg, far more commonly the 
former ; not only is the grasp feeble, but the arm is weak and powerless, 
though complete, or indeed well-marked, paralysis does not occur. This 
paresis of an arm is sometimes the most prominent feature in the case, but 
in all cases more or less of clonic spasm may be detected in the fingers or 
in the facial muscles, These cases have been spoken of as ‘ paralytic 
chorea.’ 
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The electric irritability of the muscles in cases of hemichorea has been 
studied by several observers, most recently by Gowers, cases of hemichorea 
being selected on account of the possibility of comparing the muscles of one 
side with the other. In some cases no difference can be detected, but in 
others there has been noted an increase of irritability on the affected side, 
the muscles contracting with a weaker faradic and also voltaic current than 
those on the unaffected side. 

The speech is affected, in some cases from the muscles of the tongue, 
jaw, and larynx not being under sufficient control. In other cases the mental 
weakness frequently present may be the cause. Headaches are often com- 
plained of ; sometimes, especially in cases of ‘hysterical chorea,’ there is 
hyperzesthesia or anesthesia. 

Optic neuritis has been observed by Gowers, slight in degree in some 
cases ; in one case there was sufficient to make it comparable to the neuritis 
seen in a case of cerebral tumour. In the vast majority of cases there are no 
ophthalmoscopic changes. 

The mental state is often peculiar. There is a vacant, listless expression 
on the face, in many cases a dulness of comprehension. The child may 
cry on the slightest provocation. There may be actual dementia, or, on the 
other hand, maniacal excitement. 

In the worst cases the movements are severe: the child constantly 
wriggles about, and the arms and legs move sufficiently violently to throw the 
patient out of bed. The constant movements of the limbs chafe the skin on 
the extensor surfaces, so that unhealthy-looking sores may result. We have 
seen such in a fatal case become actually gangrenous before death. The 
patient is sleepless, and becomes anzemic and completely exhausted. Death, 
however, may not result from actual exhaustion, it may occur in consequence 
of pyzemia or pericarditis. In over 634 cases there were five deaths, but 
one of these died, not from chorea, but from an intercurrent tuberculous 
meningitis. All five cases were in girls ; indeed, fatal cases in boys are very 
rare. Dr. Fagge relates the case of a boy who died in nine days, and another 
boy of 12 years who died from obstructed breathing due to glossitis, the 
tongue having been severely bitten. 

The following is the history of a fatal case of chorea : 


Chorea, Endocarditis, Death.—Maggie May B., aged 1o years. Four members of 
the same family have recently suffered from sore throats and fever due to drain smells at 
the back of the house. No history of rheumatism or previous attack of chorea. Patient 
has been attended at home by Dr. V. Brown. She has had severe chorea at home for 
two weeks. Admitted February 27,1891. The choreic movements are moderately severe ; 
she cannot feed herself; the heart’s action is irregular, but there is no bruit ; there is 
incontinence of urine; sordes on her lips and teeth ; temperature, 98°-100° ; sleeps badly. 
March 2.—Has been taking bromide and chloral, is quieter, and the movements are 
less ;. temperature, 96°-98°. March 9,—Still improving, no bruit heard, sleeps better. 
March 11.—The temperature has gone up to 104° F. this afternoon; the movements are 
now very violent ; chloroform has been given to quieten the excessive movements. Bruit 
heard for the first time at the apex. Nepenthe in ro-minim doses seems to excite; chloral 
appears to answer better. March 16.—Has been taking bromide, chloral, and hyoscya- 
mus ; is quieter, but takes food with difficulty ; temperature, 97°-101°._ Extensor surfaces 
of the arm are very rough and sore from friction ; there is swelling of the right parotid. 
March t9.—Much worse to-day. Respiration, Cheyne-Stokes. Died in the evening. 
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Post-mortent.—Skin covering elbows and wrists roughened and abraded, ulcer on ball 
of thumb, ulcer over styloid process of radius and lower end of ulna; both ears are 
abraded ; hair at back of head worn off ; knuckles abraded. Much swelling of right 
parotid. Lunxgs.—Old adhesions round left ; right upper lobe dark red, solid behind, 
and sinks in water; anterior edge emphysematous; lower lobe semi-solid. There are 
patches of consolidation in the left lung; the back of the upper lobe is engorged. Heart 
(63 0z.) is firmly contracted, especially left ventricle. Mitral valves show recent endo- 
carditis, the edges being beaded (see fig. 88, which was drawn from this case); other 
valves healthy. No dilatation or hypertrophy. Jndestines congested, Peyer’s patches 
swollen, slightly abraded in places. Liver (44 oz.) enlarged and congested. Spleen 
(4% 02.) large and soft. Xzdneys congested. Brain.—Veins on surface full. Arachnoid 
membrane opaque and cloudy, excess of subarachnoid fluid. ‘There is a patch of what 
appears to be lymph on the convex surface. In the Sylvian fissure the arachnoid is 
especially opaque. The brain substance is firm, the capillaries are congested. 


Chorea is a chronic disease lasting for many weeks, often many months, 
but it is usually not equally severe throughout this period. Ten weeks is 
often stated to be the average ; it certainly is often much longer. Relapses 
are exceedingly common ; it is not uncommon for children to have three to 
five attacks, but the tendency passes off after puberty. 

Complications.—In.the majority of cases of chorea the heart is in some 
way or other affected. In some cases chorea apparently supervenes in 
children who are suffering from chronic heart disease ; in a few cases it 
appears to be brought on by an attack of pericarditis, but in the majority of 
cases the heart complication comes on during the course of an attack of 
chorea. Out of 252 cases of chorea, nothing abnormal was noted in the 
heart’s action in 79; in 54 there was irregularity or reduplication of the 
sounds ; in 119, bruits, mostly heard at the apex more loudly than at the base, 
were detected. Some of these bruits were, no doubt, anzmic, Inasmuch as 
they were present only at the base ; it is seldom, however, possible to say 
dogmatically that a bruit heard during the course of chorea is simply hzemic, 
and it is necessary to have the patient under observation for a long period 
during convalescence before we are in a position to say if a so-called hemic 
bruit is due to organic disease or not. It is well also to remember that 
endocarditis may occur and yet no bruit be produced ; thus we have 
sometimes failed to detect bruits in cases of chorea, but some months after- 
wards have noticed undoubted organic murmurs. Both mitral and aortic 
valves may be affected, though the former are far more commonly affected 
than the latter ; while many of those in whom bruits are heard during chorea 
have suffered from rheumatism, this is by no means the case with all. 

Acute Or sub-acute rheumatism was associated with chorea in 46 out 
of 252 cases, while 20 more, according to their friends’ account, suffered from 
‘rheumatic pains.’ Statistics with regard to the association of chorea and 
rheumatism vary considerably, but this is hardly surprising, inasmuch as we 
are largely dependent upon the histories given by friends, and their ideas 
concerning rheumatism are apt to be vague ; moreover, the symptoms of 
rheumatism are often less well-marked in children than in adults, and 
rheumatic attacks may be easily overlooked, or at least may not be recog- 
nised as rheumatic. The association of rheumatism and chorea is undoubted, 
and cannot be a mere coincidence ; not only do we see children suffering 
from chorea attacked with rheumatism, and vice versa, but not infrequently 
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we see a sister suffering from chorea and a brother from rheumatism, or 
attacks of chorea and rheumatism alternating in the same individual. 
Rheumatic nodules are present in a few cases. 

A paresis of hemiplegic or paraplegic distribution not infrequently takes 
place in chorea ; such cases having been described as paralytic chorea. lt 
consists in weakness rather than paralysis, and not infrequently precedes 
the other symptoms of chorea. A peripheral neuritis in rare cases appears 
to follow chorea, as it does also rheumatic attacks, the principal phenomena 
being muscular wasting and paresis, indefinite pains such as ° pins and 
needles,’ and in some instances anzesthesia. ‘The reflexes are absent. 

In other cases there is sufficient excitement of the brain to merit the 
name of maniacal chorea Or chorea insaniens. This condition is most 
common at or about puberty. There may be violent delirium and. excite- 
ment, so that the patient has to be controlled by her attendants, the attacks 
resembling acute mania. Often these attacks are closely allied to, or resemble, 
hysteria. The following case appears to have been of this kind : 


Maniacal Chorea,; Hysteria.—The patient was a girl of 14 years of age; both her 
sister and herself had chorea a year anda half before the present attack, which lasted for 
some time, and for which she was treated in the Derby Infirmary. She was readmitted 
with choreic movements of moderate intensity, but they were readily controlled by the will, 
and she was perfectly rational. She got worse, the movements being more violent ; there 
was difficulty of speech; she becaine extremely emotional and at times maniacal. When 
she was moved—as, for instance, when her bed was made—she would struggle and run 
her nails into the attendants. "Two months after admission the knees became semi-flexed 
and rigid, and there was incontinence of urine and feeces. She was so troublesome that 
she was sent home after about three months in hospital. Some time after she was 
admitted to the Children’s Hospital. At this time she had sordes on her lips and teeth, 
she was much emaciated; both knees were semi-flexed and rigid, the hips were semi- 
flexed and rigid; the patellar reflex could not be obtained on account of the excessive 
rigidity. There were slight choreic movements of the arms and face; she passed her 
urine and feces into bed. She was extremely emotional, and there was some hyper- 
cesthesia, especially about the joints and muscles. She gradually began to improve, ina 
week or two gaining more control over the sphincters, and the legs became less rigid and 
she made flesh. A fortnight after admission the bedsores had healed, and she was less 
emotional. In amonthshe could walk with help, and in three months she was discharged 
quite well, 


In this case there seems to have been aggravated hysteria associated 
with chorea, although at one time the girl looked very much as if she was 
suffering from organic brain disease. The emaciation, bedsores, and rigid 
leg seemed to point to an organic lesion ; this was, however, negatived by 
her complete recovery. 

In some rare cases instead of paresis there is muscular spasm, which may 
persist for some time after the choreic movements have disappeared. The 
following case illustrates this : 


Chorea ; Muscular Spasm.—A boy, aged 10g years, was admitted to the Children’s 
Hospital suffering from chorea, which was attributed to a fright, he having seen a ‘ ghost 
at‘a show.’ ‘Three sisters had also suffered from chorea, one having died during an attack. 
His attack was a moderate one ; no bruit was heard; there was some paresis of his right 
leg. He was discharged in a month’s time quite well. He was readmitted two months 


1 These notes were kindly furnished by Dr. W. Benthall, of Derby. 
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later, the choreic movements being pretty much confined to the right arm, which was 
markedly weak : the right knee joint and ankle were rigid, the muscles being ina state of 
spasm ; there was no pain or tenderness. There wasa systolic bruit at the apex. Hewas 
discharged in six weeks; the choreic movements had disappeared, but the spasm in the 
right leg persisted. He had another attack of chorea eighteen months afterwards; before 
this occurred, the muscular spasm had entirely disappeared. 


Hemichorea.—In many cases, as already pointed out, the movements 
are confined to one side of the body, or at all events they are more marked 
on one side than on the other. Hemichorea is in some instances post-hemi- 
plegic, following some months or more after the hemiplegia, when contrac- 
tures are present, as in the case of cerebral tumours situated near and 
involving the internal capsule or pyramidal tracts : choreiform movements 
may take place on the opposite side. In hemichorea symptomatic of brain 
disease the movements are vigorous and grotesque, the fingers, hands, feet, 
and extremities being twisted and jerked about. In one of our cases, ina 
boy of 5 years of age, who had a cheesy tumour in the right optic thalamus, 
at first sight the child appeared to be affected with the ordinary form of 
chorea. His left arm was in constant movement, the result of short, irregular, 
jerky contractions of the muscles of the forearm and arm, following one 
another with great rapidity, and closely resembling those seen in a severe 
case of chorea. When the boy was at rest the arm was quiet, only a sort of 
fumbling movement of his hand being noticed ; but on asking him to sit up 
or give his hand, vigorous, almost violent, movements beganagain. Someof 
the movements were produced by all the muscles of the arm, yet some of the 
muscles acted more continuously and powerfully than others, so that the 
arm tended to be held to the side and more or less behind, while the fore- 
arm was pronated and the wrist flexed, the fingers being in continual move- 
ment. This condition of hemichorea differs from ‘athetosis’ or ‘mobile’ 
spasm already referred to (p.-529). 

Morbid Anatomy.—Various minute changes have been described in the 
brain in fatal cases of chorea, but it is quite certain that no constant and 
invariable lesion has been discovered. Embolism and thrombosis of the 
minute vessels of the cortex and basal ganglia have been described ; minute 
spots of softening, changes in the nerve cells, and enlarged perivascular 
spaces have also been found. We cannot say that any of these observations 
throw any light on the morbid anatomy of the disease, especially when we 
remember that on various occasions competent observers have found 
nothing of importance in their examination of the brain and spinal cord in 
fatal cases. Many of the changes described are no doubt secondary, the 
result of hyperzemia of the nervous centres. 

The frequent association of chorea with rheumatism and endocarditis 
suggested to Kirkes the idea that chorea was the result of minute embolism 
of the brain by fragments of fibrin washed off the mitral valves. This 
hypothesis, however, is quite inadequate to explain the phenomena presented 
by the disease ; thus chorea has followed within a few hours of a sudden 
fright, and moreover fatal cases have been recorded (though rarely) in which 
no endocarditis has been found. Embolism will not explain those cases of 
‘reflex chorea in which the exciting cause is an acute otitis, or when chorea 


follows some injury or accompanies pregnancy ; we find that pericarditis, and 
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perhaps endocarditis, act as exciting causes operating through the nervous 
system, just in the same way as some gastro-intestinal irritation may be the 
exciting cause of convulsions in infants. 

In considering the pathology of chorea we must take into account the 
associations of chorea, though it cannot be said they help us much in coming 
to a conclusion. Chorea is associated, on the one hand, with rheumatism 
and endocarditis, and on the other with hysteria and mania ; the former 
association would suggest a blood-change, the latter simply a functional 
disturbance of the nervous system. Pathologists in formulating their 
theories have leaned either to the one or to the other. Sometimes chorea 
has been explained as secondary to endocarditis, as a result of capillary 
embolism, or as a result of a ‘rheumatic’ condition of blood, in which 
some chemical poison has been present in the blood which has a specific 
action on the nervous system. At other times chorea has been looked upon 
as an emotional disease, and, like hysteria, a purely functional disease, or, as 
it has been termed, an ‘ insanity of the muscles’ or motor region of the brain, 
just as mania or other forms of insanity affect the seat of the mind. 

There has been also much difference of opinion with regard to the seat 
of the disease ; it has been placed in the spinal cord, basal ganglia, and 
cortex of the brain. The fact that the face is usually affected, and that more- 
over the choreic movements are frequently one-sided, would almost certainly 
point to the seat of the disease being within the cranium. The tendency of 
recent researches in physiology has been to deprive the corpus striatum of its 
alleged function as an originator or co-ordinator of motor influences, and to 
assert that it has little or nothing to do with the discharges of motor force. 
On the other hand, there is strong reason to believe that the choreic move- 
ments are the result of irregular discharges from the motor region of the 
cortex ; for the time being the will or the inhibitory influence of the frontal 
regions is in abeyance, and irregular purposeless discharges are given out 
from the cells in the motor region of the cortex. There is much reason to 
believe that the functions of the cortex are impaired in chorea, as shown not 
only by the spasmodic movements, but also by the paresis which sometimes 
occurs, and the mental dulness and emotional disturbance so often present. 
It can easily be understood that if there is impaired nutrition of the nerve 
centres, a sudden fright, or an irritation at some distant part, may start the 
irregular discharges from the cortex, which it may soon be beyond the power 
of the will to control. 

With regard to the cardiac complications found in fatal cases we cannot 
do better than quote the late Dr. Sturges, who sums up as follows: ‘ Vege- 
tations, new or old, on the auricular surface of the mitral valves, with or 
without similar deposits on the aortic valves, and sometimes with peri- 
carditis, are met with in the great majority of cases dying of, or with, or 
shortly after, chorea. This condition, however, does not, as a rule, contri- 
bute directly to the fatal issue ; it is found equally among those that die 
with and those that die of chorea, and in some of the most marked and 
typical cases of fatal chorea the valves of the heart have been found abso- 
lutely healthy. . 

Diagnosis.—This is not usually difficult, though it must always be borne 
in mind that the choreic movements present may be symptomatic of some 
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serious brain lesion, or of some distinct disturbing influence, such as 
pericarditis. We have seen on one or two occasions, in girls about puberty, 
choreic movements followed by emotional disturbance and paresis of limbs, 
attributed not unnaturally to hysteria, where the onset of optic neuritis and 
amblyopia has made it clear that the case was really one of cerebral 
tumour. We have seen also the onset of chorea in a girl of 4 years followed 
in a week by pericarditis and death in a few days. 

Any brain lesion which presses upon the pyramidal tract may give rise to 
movements similar to chorea ; we have several times seen this in cheesy 
tumours of the optic thalamus which compressed the internal capsule ; in 
such cases a ‘hemichorea’ is produced (see p. 520). It must be borne in 
mind that in true chorea, if at all intense, the movements are general, 
though perhaps worse on one side than on the other, but they are never 
confined to one side, as in the case of cerebral tumour. 

In some of the special varieties of the disease the diagnosis may be 
difficult ; thus in the case related (p. 546), where there was contraction of the 
limbs and bedsores, one might readily assume that chronic meningitis or 
other cerebral lesion was present. In a case under our care, where tuber- 
culous meningitis supervened in the course of chorea, the diagnosis was un- 
certain for a few days. The presence of optic neuritis would strongly 
point to organic disease, though, as already stated, Gowers has observed 
optic neuritis in a case of chorea. In cases of paralytic chorea the chief 
Symptom may be simply paresis of one arm; but usually a slight exam- 
ination will detect short clonic spasms, either in the affected arm or 
elsewhere. 

Prognosts.—Recovery follows in the vast majority of instances. The 
principal danger is from some heart complication, as pericarditis, and from 
exhaustion in consequence of the violence of the movements, want of sleep, 
and nourishment. The more severe the case, the longer will be its duration. 
Maniacal and hysterical choreic cases are usually very chronic. 

Treatment.—The most important element in the treatment of chorea is 
rest. It is necessary to secure for a patient suffering from chorea complete 
rest for the body, and complete absence of excitement of all kinds. In all 
but the mild cases it is well to begin the treatment by keeping the patient 
for a few days or a week in bed completely at rest. We must bear in mind 
that voluntary movements of all kinds (in severe cases at least) make the 
involuntary movements more marked and more completely beyond the 
control of the will. On the other hand, the movements cease during sleep, 
and the more quiet a patient can be kept the better chance there is of a 
better nutrition of the body and the nervous centres. Any excitement or 
mental effort is certain also to make matters worse, so that all forms of 
mental work must be avoided, while the surroundings of the patient must be 
made as agreeable as possible. When the movements are severe, so that 
the patient cannot sleep, some narcotic must be prescribed, and of remedies 
of this class chloral is probably the best, but it must be given in full doses 
to be of use. Ten or fifteen grains may be given, and repeated in four hours 
if the restlessness continues. Bromide of potassium may be combined with 
the chloral, though most agree that chloral is more useful than the bromide. 
Morphia seems at times to add to the excitement present, though in some cases 
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it acts better than chloral. Nepenthe in fairly full doses for the child’s 
age sometimes answers well in procuring rest. Inhalations of chloroform . 
are often useful to get the patient off to sleep. Great care must be taken to 
prevent the patient from being injured by tumbling out of bed, and it may 
be necessary to protect the limbs by wrapping them up in cotton wool, or to 
surround them with some soft material ; or padded boards may be placed on 
each side of the bed, or a mattress may be placed on the floor. The patient 
should be given a fair amount of liquid nourishment, and also stimulants. 
Frequent spongings are of great value in getting the skin to act and calming 
the patient. 

Even in the less severe cases of chorea it is well to confine the patient to 
bed for a week or two in the early stages ; the movements are always less 
when the child is at rest in bed, and these means are almost certain to shorten 
the duration of the attack. When improvement occurs the patient may be 
allowed to get up for a few hours a day and be taken out into the fresh 
air, but too much exercise should be prevented. 

The drug which is most used at the present time is arsenic ; D. B. Lees 
strongly recommends salicylate of soda in full doses, and it is certainly worth 
atrial. Aspirin is often used. We confess to some scepticism with regard 
to the value of medicines in chorea, and feel sure they occupy only a sub- 
sidiary place in treatment. Arsenic is certainly of use in the dyspeptic 
conditions which so often accompany chorea, but it requires to be given in 
increasing doses as the stomach becomes more and more accustomed to it. 
Two- or three-minim doses may be given three times a day at first, and 
increased at the rate of an extra minim every week till six or seven minims 
are given. It is better not to continue the administration for too long 
together, as a temporary darkening of the skin is apt to take place, and 
arsenical neuritis of a severe type has followed the administration of this 
drug. In the later stages iron may be useful, given in combination with 
arsenic. Great care should be taken to regulate the bowels ; constipation 
is the rule, and this may be overcome by small pilules of extract of aloes or 
some elixir of cascara sagrada. 

In chronic cases a change of scene, such as residence at the seaside, is 
perhaps suggested by the friends, but in our experience this change often 
makes the movements. worse and prolongs the attack, in consequence of 
the excitement attending the change and the patient attempting to do more 
than her strength permits. A change to the seaside should be deferred till 
the movements have nearly ceased and can be controlled entirely by the will. 
The same may be said of gymnastic exercises and rhythmical movements ; 
they are of the greatest use when the movements tend to become habitual, 
while the health of the patient is good ; they are certainly not desirable in 
the earlier stages. Massage has been employed with good result by Goodhart 
and Phillips, and in some of our own and our colleagues’ cases the result 
has been satisfactory. All through the course of chorea moral treatment is 
of the greatest importance. Choreain many cases is closely allied to hysteria, 
and a firm but kindly demeanour towards the patient is called for ; and she 
should be encouraged to control the movements as much as possible by an 
effort of will. In all severe cases a nurse should be provided, as the patient’s 
mother is often the last person who should have charge of her. 
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In all stages of the attack a nourishing, easily digested diet is necessary ; 
in severe cases it is necessary to feed the patient ; to such patients fluid food 
only can be administered. 


Epilepsy 


Convulsive seizures of various degrees of severity are common during 
childhood and youth, and when they are idiopathic—that is, without assign- 
able cause, no cerebral or other lesion being discoverable—the term 
‘epileptic’ is applied to them. It is difficult to say in what proportion of 
cases children who suffer from convulsions during infancy become confirmed 
epileptics ; certainly many of those who suffer from infantile convulsions 
lose their tendency to convulsive seizures as they grow older. The popular 
belief is that children mostly ‘ outgrow’ their tendency to convulsions. But 
it is certainly true that infants and young children who suffer frequently from 
fits without any obvious cause are very likely to become confirmed cases of 
epilepsy. Convulsions due to fever, or indigestion in a rickety child, which 
only occur once or occasionally, are very likely not to recur, but no definite 
and certain promise should be given. According to statistics collected by 
Gowers, in one-fourth of the total number the attacks begin before the 
age of Io years, and nearly one-half between the ages of Io and 20 years 
These statistics show that there is always the possibility that children or 
infants who suffer from reflex convulsions may become epileptics ; yet there 
is a strong probability, if the child does not suffer from any cerebral defect, 
or has no hereditary tendency in the direction of epilepsy, that he will not 
grow up an epileptic. Hereditary influences certainly predispose ; a family 
history of epilepsy or insanity is obtained in about one-third of the cases of 
epilepsy, in others it may be found that they come of neurotic families in 
which members have suffered from chorea or hysteria. 

Of the exciting causes there is little to be said. The first fit may be 
described by the friends as being due to a ‘sunstroke,’ or a ‘blow on the 
head,’ or a ‘fright’; but it is unsafe to place much reliance on such state- 
ments, as they may be merely coincidences, and certainly are not sufficient 
in themselves to produce epilepsy. In the large majority of cases, it must. be 
confessed, no immediate cause can be discovered. Epilepsy sometimes 
commences after scarlet fever and other zymotic diseases, but beyond the 
fact that these fevers leave a certain amount of weakness behind, and so may 
predispose, there is nothing to suggest that they act as effectual causes. The 
approach of puberty is a time when the nervous system is in an excitable 
state, especially in girls, and epileptic fits are very apt to commence at this 
period, notably in cases where menstruation does not commence at the 
usual period, but is delayed by any cause. Constipated bowels and a slug- 
gish condition of liver certainly act as predisposing causes. 

Symptoms.—Two forms of attack are usually described : the minor form, 
or pettt mal, and the major form, or grand mal; but these two forms insen- 
sibly pass into one another, and there is no marked line of demarcation 
between them. 

The precursory symptoms differ very much: frequently the first fits and 
the succeeding fits come in the midst of perfect health, and neither the 
patient nor the friends are aware that a fit is imminent. On the other hand, 
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the child may be unusually irritable, easily put out, and nothing pleases it ; 
it may be feverish, dull, and stupid. In some cases the fit is preceded by 
some warning or aura, by which the patient becomes aware, by past 
experience, that an attack is at hand. These aurz are more common in 
adults than in children, or at any rate adults are better able to describe their 
feelings and have a larger experience of fits to fall back upon. The aure are 
very diverse in character : they may be sensations referred to arm or leg, 
or to the throat ; there may be headache, vertigo, or faintness. In rare 
cases there are ‘ flashes of light’ or sudden blindness. 

Petit mal.—These minor attacks are very slight in character and are 
often not admitted to be epileptic by the friends, who usually connect ‘ fits’ 
with the more severe and decided form of seizure. They are often spoken 
of as ‘faints’ or ‘attacks.’ There may be no real convulsion or tonic spasm; 
the child may stumble when walking from a momentary impairment of con- 
sciousness ; a peculiar look crosses its face, and for a moment it is dazed 
and forgets what has happened. Sometimes the face becomes pallid for 
a moment, and there is a slight convulsive spasm of the facial or other 
muscles. The urine is rarely passed in these seizures, nor is there any cry. 
Sometimes the attack is succeeded by drowsiness or stupor. In older 
children the behaviour may be very peculiar; after one of these minor 
seizures a mild mania may seize the patient: he becomes mischievous or 
strikes other children without provocation, or behaves in an hysterical 
manner. 

Grand mal.—The seizure may begin with a sharp cry or scream, as of 
sudden fright ; in many cases this cry is absent, the patient falling precipi- 
tately on to the ground in an unconscious state. The face is pallid and 
tonic spasms of the muscles begin. Sometimes these are one-sided in dis- 
tribution : the muscles of one side of the face, neck, arm, and leg of the same 
side are thrown into contraction, the head is usually rotated to the affected 
side. Inothercases the spasms are general. Thelegs are usually extended 
and stiff, the elbows partially bent, the wrists flexed, and the fingers in a 
position of interosseous spasm (Gowers). The respiratory muscles join 
in the general tonic spasm, and, as the inspiratory muscles are more powerful 
than the expiratory, the breath is drawn in and held, so that the face becomes 
congested and the lips blue. There is usually spasmodic contraction of the 
muscles of the jaw, so that the tongue is bitten and held between the teeth ; 
frothy, perhaps blood-stained, saliva runs from the patient’s mouth. Death 


may take place from asphyxia during this stage. Usually, however, after 


the stage of tonic spasm has lasted from a few to thirty seconds, the con- 
tinued spasm of the muscles relaxes, and clonic or intermittent short con- 


tractions succeed. The muscles of the face twitch, so that the patient — 


appears as if he were making grimaces ; the limbs ‘ work,’ alternately flexing 
and extending—sometimes so violently that the head and legs are banged 
about and become bruised and injured. In other cases the clonic spasm is 
not so vigorous, there being only short, sharp muscular contractions. The 
urine and sometimes the feeces are passed. The period of the clonic spasm 
is variable ; it may last many minutes, or even hours ; the patient gradually 
recovers consciousness, and has no recollection of what has passed. He 
probably is dazed and sleepy, goes off to sleep, and wakes up tired and sore. 
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The fits vary much in intensity : often the stage of tonic spasm is short and 
not well marked, and the whole duration of the fit is not more than half a 
minute. In some cases, especially after severe attacks, a temporary para- 
lysis, mostly hemiplegic, is left. We are inclined to attribute this to a 
meningeal hemorrhage which has taken place during the respiratory spasm. 

Hysteroid Fits.—Some minor attacks closely resemble hysteria in that 
the spasmodic movements are of a purposeful character, as if directed by 
the will, and, moreover, the child appears to be conscious or semi-conscious 
during the fit. This form of seizure is common both in boys and girls. 
The phenomena which take place are exceedingly various ; the child may 
commence by barking like a dog, or mewing like a cat, or may attempt to 
bite its attendants ; the head may be banged about and the legs and arms 
thrown wildly about, as if the child were directing the movements. The 
patient may stiffen out and arch his back as in opisthotonos. Sometimes 
the actions are still more co-ordinated. Thus ina girl of 7 years, in hospital, 
when an attack came on she would jump up in bed, turn round once or twice, 
sit down again and arrange the bedclothes, smoothing them carefully down, 
and yet be unconscious during the fit, and have no remembrance of it after- 
wards. A sharp word or the prick of a pin will often arrest these fits. That 
some of these cases are closely related to epilepsy is shown by the fact 
that they may alternate with true epileptic fits or they may supervene at 
puberty in children who have suffered from chronic epilepsy. _ 

Post-hemiplegic Epilepsy.— Children who suffer from hemiplegia which 
dates from birth or within a year or two of birth are very apt to suffer from 
epileptiform attacks. Convulsions are also very apt to attend the onset of 
the hemiplegia: the child may continue to have fits, and be subject to them 
for the rest ofits life. In other cases a period of months or years may elapse 
between the onset of the hemiplegia and the commencement of the epileptic 
fits. It is often about puberty that they recur. Asa rule, the convulsions 
affect the paralysed side only, but in severe cases the convulsions may be 
general. An aura or warning of the approaching fit is more common in 
post-hemiplegic epilepsy than in idiopathic epilepsy. In these cases it is 
common for mental backwardness to exist (see case, p. 531). 

Course.—As already stated, the epileptic fits may date from infancy, the 
child having suffered in the early months or years of its life from convulsions, 
and these have been succeeded by chronic epilepsy. More often the child 
has been free from convulsive seizures during infancy and early childhood, 
and it is only during the second dentition or as puberty is approached that 
it has begun to suffer from fits. The health prior to the commencement of 
the fits may have been excellent, there may be no history of epilepsy in the 
family, and it may be quite impossible to explain the onset of the epileptic 
fits. At first the friends are loth to believe the fits to be epileptic, and attri- 
bute them to rapid growth, dentition, weakness, or some injury. In other 
cases the health may have been indifferent or the temperament peculiar, the 
child having been of a strange disposition, nervous, easily frightened, 
morose, or backward in mental development, or may have shown signs of 
idiocy ; then, as puberty approached, the epileptic fits appeared. The 
health of the child after the commencement of the fits varies according to 
their frequency and severity. In the milder forms the children may enjoy 
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the best of health, may be merry, romping children, able to take their part 
in rough school games, and be of average, or more than ordinary, quickness 
and intelligence. In other cases, especially when the fits occur frequently, 
the health suffers, the patient becomes sallow and anzmic, his digestion 
and appetite are poor, and the liver and bowels sluggish. The memory is 
apt to fail more or less, and in the worst cases a condition allied to dementia 
may supervene. The intervals between the fits differ considerably, not only 
in different patients, but in the same individual ; sometimes many months or 
even years will pass without a fit, at other times the fits follow one another 
at intervals of a few minutes, so that the patient is no sooner out of one fit 
than he is into another. Tothis latter condition the term ‘status epilepticus’ 
has been applied. In the edz¢ mal the fits usually occur oftener than in 
the more severe attacks. Fits may occur at any time within the twenty-four 
hours, at night or by day, but there seems to be a special tendency for them 
to recur in the early morning when the patient is getting up. 

Prognosts.—The prognosis is bad in those who have suffered from fits 
from infancy, and who are mentally deficient, or in whom some mental 
change has taken place. The chance of the entire cessation of the fits is a 
poor one in those who have fits frequently. The less frequent the fits, the 
greater is the probability that they may cease altogether. Even in those 
who have only suffered from fits at long intervals a cautious prognosis must 
be given, as those who have so suffered are never safe, and a recurrence may 
at any time take place. The danger to life is least in the minor attacks, but 
as time goes on the major attacks may supervene. There is always the 
possibility that the fits may cease when the epoch of puberty is passed, and 
in the case of girls when menstruation is thoroughly established. It must 
always be borne in mind that epileptics may at any time meet with a sudden 
death from injuries received during a fit : they may fall into the fire, or into 
water, or they may be suffocated in bed at night. Less often death takes 
place in the fit from asphyxia, due to prolonged spasm of the glottis and 
respiratory muscles. 

Diagnosis—In some cases of fetit mal the attack may be so slight that 
a doubt may exist whether the fits are really epileptic or not ; but all recurring 
‘faints’ or attacks of giddiness must be looked upon with great suspicion, 
and if there is a loss of consciousness, however short, they are almost 
certainly epileptic. Difficulty may often arise in distinguishing hysterical 
attacks from true epilepsy, especially the attacks described as hysteroid. It 
may be simply a matter of opinion whether some of these attacks are best 
classed with epilepsy or hysteria ; in any given case careful inquiry must be 
made for typical epileptic fits, which sometimes occur immediately before 
the hysteroid fits. The diagnosis is usually easy between typical epileptic 
and typical hysterical fits ; it is often very uncertain in atypical ones. Loss 
of consciousness, biting the tongue, or tonic followed by clonic spasms, if 
present, are decisive in favour of epilepsy. ‘There may often be considerable 
difficulty in distinguishing between reflex convulsions and epileptic fits. 
Under 3 years of age, if there are the signs of rickets, the probabilities 
are strongly in favour of their being reflex. After this age reflex con- 
vulsions may occur at the commencement of some zymotic disease, or possi- 
bly as the result of cutting the permanent teeth, or from worms ; but the 
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chances are immensely in favour of epilepsy if they are on the type of those 
in idiopathic epilepsy ; in all cases where the attacks are epileptiform in 
character, in which there is loss of consciousness, spasm followed by stupor, 
even though the child is cutting one of the permanent teeth or has worms, 
we should be inclined to believe they are really epileptic. Parents naturally 
like to believe that the fits are due to dentition, to rapid growth, to a dis- 
ordered liver or stomach, especially in those cases where there are no here- 
ditary tendencies present, but we cannot accept these as anything more than 
exciting causes, and in all such cases there is only too much reason to fear 
that there may be a recurrence of the attacks. Convulsions may occur as the 
result of brain disease, recent as well as old. A tumour or syphilis may be 
present in this case ; there may be some marked aura, especially visual or 
auditory ; the convulsions will be mostly one-sided ; moreover, there is 
headache, giddiness, vomiting, paralysis, and optic neuritis. 

Treatment.—A child subject to epileptic fits should be placed under the 
most favourable conditions possible, and should be most carefully guarded 
from excitement, over-fatigue, and over-feeding. A healthy country life, with 
plenty of outdoor exercise and sufficient employment for the mind, must be 
enjoined. A moderate amount of brain work may be allowed, but no forcing 
of any kind should be permitted. It is well to allow no work and not much 
exercise before breakfast, as at this time there appears to be an especial 
liability to fits. The diet should be simple and unstimulating ; a mixed diet, 
moderate as regards quantity, is the best. Meat may be allowed if there 
are no signs of dyspepsia, but care should be taken it is well masticated. 
Over-filling of the stomach and all forms of indigestible food should be 
avoided. How useful a regular life is, is seen by the improvement which 
nearly always takes place on the child’s admission to hospital. It is needless 
to say that all children subject to fits should be carefully watched : a public 
or large school is certainly not the place for them, as they require more in- 
dividual attention than is possible under such conditions. There is always 
the possibility that they may fall into the fire, or into water, or be suffocated 
in bed by a fit occurring during the night. The state of the bowels should 
be most carefully attended to, as there can be no question that constipated 
bowels predispose to the attacks. Effervescing citrate of potash, magnesia, 
or cascara, with occasional small doses of calomel, are useful. Ofall medicines 
which check the tendency to fits the bromides take first place. Bromide of 
potassium or sodium may be given in doses of Io to 4o grains a day, according 
to age and to the frequency of the fits. The saline taste is readily covered 
by well diluting with water, and adding syrup of orange peel, aromatic sp. of 
ammonia, or liq. ext. of liquorice. (F. 85, 86, 87.) 

Sometimes a laxative may be combined with the bromide to counteract 
its constipating action : rhubarb and nux vomica are useful for this purpose. 
The bromide should be administered for a month at least after the fits, and 
then may be reduced in quantity ; but it will be well to continue the use of 
bromide in gradually smaller doses for six months at least after the last fit ; 
it may be combined with digitalis or strychnine. Some prefer the mixed 
bromides of potassium, sodium, and strontium. 

Large doses of bromide give rise to a lethargic heavy condition in the 
patient ; there may be slow drawling speech, and a slow circulation. Acne 
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is apt to make its appearance after a few doses ot bromide in some. 


patients. 


There is no other drug that at all approaches bromide in value for epilepsy. | 


Nitrite of sodium, belladonna, zinc oxide or lactate (4 to 5 grs.), borax (5 to 
10 grs.), nitro-glycerine (47 to z4y of a grain), and strychnine have all been 
used with more or less advantage when bromide fails. 

The question of surgical interference must depend upon the diagnosis ; 
in idiopathic epilepsy trephining or ligature of the carotids is hardly justi- 
fiable. If there is reason to believe that a tumour in the cortex exists, an 
operation may be considered (see p. 523). . 

Infantile Convulsions. Eclampsia.—Infancy predisposes to those 
irregular nerve discharges which go by the name of ‘convulsions’ or 
eclampsia. The undeveloped state of the cortical centres during infancy, 
and the consequent absence or imperfection of the controlling or inhibitory 
influences exercised by these centres in later life, allow the ‘lower grade’ 
centres to discharge their stored nervous force, when stimulated, in a way 
which does not occur in later years.’ The reflex actions exhibited by 
the brainless frog are more easily provoked and more vigorous than the 
reflex-actions exhibited by a frog with the brain intact ; the higher centres 
appearing to exercise a controlling influence. 

While infancy is the time of life in which convulsions are most easily 
provoked, yet healthy infants do not become convulsed unless the stimulus 
is strong ; it is the delicate ones who are most likely to suffer, and especially 
those who have inherited neurotic tendencies. That hereditary influence 
plays an important part as a predisposing cause there can hardly be a doubt, 
the infants of those who have suffered from epilepsy or who are of a highly 
nervous disposition certainly more often suffer from reflex convulsions than 
do the children of strong, healthy parents. The commonest predisposing 
cause, however, is rickets, though in what way it acts is uncertain ; yet it is 
certain that all the tissues in rickets are badly nourished and built up, and 
the nervous system is no exception to this : the nerve centres appear to be in 
a condition of unstable equilibrium, and are apt to discharge their nervous 
force in a purposeless and irregular manner. Very probably some toxin is 
formed in the alimentary canal, which produces a sensitive state of the 
nervous centres. In the large majority of children who suffer from convul- 
sions between the ages of 6 months and 3 years the signs of rickets are pre- 
sent. An anzemic condition, great exhaustion from any cause, as well as 
hereditary tendencies, predispose to convulsions during the whole period of 
childhood, but more especially during the first few months of life. 

The exciting causes of convulsions are mostly reflex : the irritation takes 
place at some distant part, the stimulus passes up to the nerve centre along 
some afferent nerve, giving rise to a discharge from a nerve centre or 
centres, the impulse travelling along the efferent nerves to the muscles. 

Reflex convulsions may be said to be disorderly physiological reflex acts. 
In a normal reflex act the nervous mechanism is properly controlled and a 
useful movement takes place: in a convulsion there is an irregular and 
wasteful discharge of nerve force which fulfils no useful end. An infant’s 
movements consist almost entirely of reflex acts of the simplest character, 
the nerve centres in action being of the ‘lower grade’ group, situated in the 
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spinal cord, medulla and pons: such are the acts of swallowing, sucking, 
crying, breathing ; in each case there is some form of irritation, or a stimulus 
acting on the nerve centre and transmitted to it by an afferent nerve, and an 
impulse is sent along an efferent nerve to a muscle or group of muscles, and 
a definite, perhaps complex, act is performed. In morbid states of the nerve 
centres an afferent impulse calls forth a series of irregular and muscular move- 
ments, mostly in the form of clonic spasms, which may be limited to one 
group of muscles, or may implicate almost all the voluntary muscles in the 
body. Thus the presence of undigested curd in the stomach or bowels gives 
rise to acute pain or griping, and acts as a stimulus over a wide area, and 
some distant nerve centre, or perhaps many nerve centres, are thrown into 
activity. As a consequence of this the facial muscles may twitch, the legs 
be drawn up, the eyes roll about, the fingers be clenched ; there may be 
spasm of the respiratory muscles, and all the muscles of the extremities may 
be thrown into a clonic spasm ; or the infant suffers from whooping cough, and 
the spasm of the glottis passes into a general convulsion. Possibly the re- 
spiratory muscles only may be involved, and spasm of the glottis and of the 
respiratory muscles may result. Dyspepsia or the presence of indigestible 
food is a fertile source of infantile convulsions in the newly born ; newly-born 
infants when fed on artificial food frequently suffer from convulsions, which 
disappear at once when a wet-nurse is obtained. In making Post-mortems 
on infants and young children who have died in convulsions it is no uncommon 
thing to find the stomach to be overloaded, or possibly to contain pieces of 
meat and other indigestible food. 

Dentition is another cause ; the pressure of the advancing tooth upon the 
gum, or the tension of the tooth in its socket, may, through the branches of 
the fifth nerve, produce general convulsions. Bronchitis or pneumonia may 
be the exciting cause, though the latter sometimes produces convulsions in 
consequence of the high fever that is present. 

The exciting cause of the convulsions may act directly on the centres 
themselves. Thus the onset of meningitis or encephalitis may be marked 
_ by convulsions ; an infant has a series of convulsions which are perhaps 
more or less one-sided, and when they cease it is noticed to be paralysed, the 
hemiplegia being due to inflammation, softening, thrombosis or hemorrhage. 
The acute stage of infantile paralysis may be attended with convulsions, 
though only in rare instances. Convulsions may be caused by chronic brain 
disease. A poisoned condition of blood may be the exciting cause ; thus a 
temperature of 104° or 105° is exceedingly likely to be accompanied by con- 
vulsions, the convulsions ceasing when the temperature falls, and being 
perhaps repeated when it rises again. Heat-convulsions are exceedingly apt 
to be fatal. A hypervenous condition of blood excites convulsions, as seen in 
infants born in a condition of asphyxia. The onset of some zymotic disease, 
as scarlet fever, measles, or influenza, is sometimes marked by convulsions. 

Symptoms.—The convulsive attacks vary greatly in their severity, and in 
the extent of the muscles involved. They may simply be slight jerky move- 
ments of the head and neck, or a limb, or they may be slight twitchings of 
the muscles of the mouth or eyelids. The fingers may jerk and the thumbs 
turn in, the toes become flexed, movements to which the name of carpo-pedal 
contractions has been applied. Such slight convulsions are often spoken of 
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by nurses and parents as ‘inward fits’; they are most common in young 
babies with dyspepsia, or those who are suffering from distended bowels. 

A typical convulsion closely resembles an epileptic fit, but the stage of 
tonic spasm is usually shorter, while the clonic spasms or muscular twitch- 
ings are more prolonged and vigorous. The commencement of a fit is 
frequently marked by a spasm of the glottis, so that the nurse thinks for the 
moment the infant is choking ; at other times the rolling upwards of the 
eyeballs and twitchings of the facial muscles first call attention to the child. 
The face becomes pallid, the eyes are turned up so as to show ‘ the whites,’ 
the limbs are extended and stiffened, the hands are clenched, the neck and 
back are arched, the jaw closes spasmodically ; in a few moments the lips 
and face become of a bluish tinge from the respiratory spasm ; the tonic 
spasm quickly passes into clonic, the hands, feet, and face ‘work’ for a few 
seconds or more, and the child becomes quiescent and the fit is over. The 
child becomes unconscious during the fit, and may remain dazed for a few 
minutes to half an hour after. 

The fits may be severe, much of the type of a major epileptic fit, the 
tongue being held tightly between the gums or injured by the teeth, the child 
frothing at the mouth and becoming cyanosed, and remaining comatose or 
drowsy for some time. On the other hand, the convulsions may be partial 
only : one side may be affected, the leg, arm, and side of the face twitching, 
or the laryngeal muscles or respiratory muscles alone may suffer. The fre- 
quency with which fits occur differs very much : a child may have a single 
one, and it may never be repeated ; or they may recur daily, or there may 
be a constant succession of fits for twenty-four or forty-eight hours, the child 
never becoming conscious. Some of the most severe convulsions we have 
ever witnessed have been in connection with whooping cough. The child 
begins to cough and forthwith a general spasm of the respiratory muscles 
takes place, with spasm perhaps of the muscles of the limbs. The child 
becomes dusky or pallid, and appears to be dead. Perhaps by the aid of 
artificial respiration it comes_round, but such attacks are, we need not say, 
exceedingly fatal. 

In some cases of uncertain origin, the child has a series of convulsions 
and then passes into a deep coma, which lasts some days or even a week or 
more. These cases are apt to be associated with hemiplegia (see p. 530) 
and are presumably associated with some brain lesion aS meningitis or 
haemorrhage. ; 

Death may take place in the fit from spasm of the glottis. In other 
cases death seems to be caused in some way through the nervous system, as 
after death no evidence of asphyxia can be found. Convulsions in older 
children are indistinguishable from epileptic fits, and doubtless many of such 
cases for which no cause is found are really epileptic, or at any rate showing 
a tendency in that direction. 

In not rare instances after the infant becomes again conscious it is found 
to be blind. The pupils act normally, but it has no appreciation of light. 
Recovery mostly takes place in the course of a few weeks or months. 

Convulsions may be associated with idiocy or some mental defect, and 
it is not always easy to say to what extent the convulsions depend upon the 
presence of some cerebral lesion or malformation, or whether the mental 
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defect is produced by the frequently recurring fits. It is not uncommon to 
see children of a few months to a year old who are frequently convulsed, 
and who are evidently idiots, not able to sit up or hold anything in their 
hands, and not recognising their friends. In these cases the prognosis, as 
far as the mental development is concerned, is grave, though the fits often 
become less frequent or cease as the infant develops. 

Prognosts.—This must always be uncertain, and naturally depends upon the 
exciting causes. The first fit may prove fatal through spasm of the glottis ; 
on the other hand, it is common to get a history of children who as infants 
were constantly convulsed and yet have grown into comparatively strong 
children. Naturally much must depend upon what the exciting cause of the 
fit is : if it suggest commencing meningitis the prognosis is necessarily bad ; 
if there is hyperpyrexia and commencing pneumonia it is very grave. Con- 
vulsions following on some exhausting disease, as diarthcea, are mostly fatal. 
Convulsions associated with laryngismus are always serious, and the prognosis 
must be very guarded. In those cases where the fits in young infants are 
frequently repeated, it must be borne in mind that they may prove to be 
epileptic or associated with mental deficiency, and a guarded prognosis must 
be given. If there is reason to believe that the convulsions are due to 
dyspepsia or are symptomatic of rickets, the prognosis as far as the cerebral 
development of the child is concerned is good, but there is always the risk 
of its dying in a fit. 

Diagnosis.—The exciting cause of the convulsions may be difficult or 
impossible to determine. Convulsions in infants shortly after birth may be 
due to a hypervenous state of the blood resulting from congenital heart 
disease or atelectasis, or to a meningeal hemorrhage, which has taken 
place during birth, Much more commonly the fits are due to some 
digestive disturbance, especially if the infant is being artificially nursed. In 
infants over six months old, with the symptoms of rickets, the fits are in 
all probability reflex and due to some alimentary troubles such as flatulence, 
or griping in order to expel undigested curd ; but the possibility of their 
being due to commencing meningitis or to the presence of tubercles in the 
brain must always be borne in mind, even in the case of fat, healthy-looking 
infants. Vomiting, irregularity or hesitation of the pulse-beat, or an un- 
natural softness of the abdomen would suggest meningitis. The possibility 
of the convulsions in infants being followed by a hemiplegia or a paralysis 
of one or more limbs must not be forgotten. In convulsions in young 
children the chest should be carefully examined and the temperature taken, 
and the skin inspected to ascertain the presence or absence of arash. In 
frequently recurring fits there is a possibility that the child may grow up 
mentally deficient, and a careful inquiry should be made as to the child’s 
intelligence. 

The fact that infants often suffer from one-sided convulsions, or that 
the convulsion begins on one side, must not be taken to indicate that there 
is brain disease of the opposite side, inasmuch as reflex convulsions due to 
intestinal irritation may be one-sided in the first instance. 

Morbid Anatomy.—Convulsions fer se leave no trace in the dead body, 
though usually there are the signs of death from asphyxia, the latter being 
most marked in those dying suddenly in strong health. The veins on the 
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surface of the brain are full of dark blood, there are punctiform or larger 
hemorrhages, and the brain may be unusually full of blood and wet from 
excess of cerebro-spinal fluid on the surface and in the lateral ventricles ; but 
these conditions are due to death taking place through stasis of blood in the 
lungs and a consequent engorgement of the general venous system. The 
post-mortem examination of the state of the cerebral vessels gives us no clue to 
their condition, whether of engorgement or anemia, during the fit itself, except 
such as are produced by venous obstruction. In many cases the autopsy 
throws no light on either the cause of the fit or the conditions which 
accompanied the fit. In others the appearances of commencing bronchitis 
or pneumonia or acute intestinal catarrh may be found. Difficulties are, 
however, likely to be met with at the Jost-mortem in distinguishing between 
early pneumonia and the sodden and cedematous lung often present which 
‘5 due to the manner of death—namely, asphyxia from obstruction to the 
entrance of air into the larynx. 

In making an examination for medico-legal inquiries as to the cause of 
death, whether from a convulsion or from some other cause, great caution 
must be exercised in coming to a conclusion, especially in infants. An infant 
may have been ‘overlain,’ i.e. suffocated beneath the bedclothes in conse- 
quence of the mother going to sleep with the infant at the breast, the mother 
perhaps alleging that the infant had died ina fit. In both cases the after- 
death appearances may perhaps be much alike—namely, those of death from 
asphyxia. In many cases, however, a distinction may be made between a 
rapidly produced asphyxia as in death from a fit, and a more slowly produced 
asphyxia, as in slow suffocation beneath the bedclothes ; in the former the 
lungs are simply gorged with dark fluid blood, in the latter case the lungs 
are sodden and cedematous, containing a large amount of frothy fluid. In 
any case where the tongue is held between the teeth and has been injured, 
and there are signs of rickets, the lungs gorged with dark fluid, and the veins 
on the surface of the brain overfull, there is a strong probability that the 
child has died in a fit. It must not, however, be too hastily assumed that 
a convulsion has not been the cause of death because the typical signs of 
asphyxia are not present ; death appears to take place in some cases pro 
bably through the nervous system, before asphyxia and not from asphyxia. 

Treatment.—The treatment of convulsions must necessarily be chiefly 
directed to removing the cause. During the convulsion itself, if there is a 
high temperature (104°-106°), no time should be lost in placing the infant 
or child in a tepid bath and pouring cold water over it and into the 
bath in order to lower the temperature, which is probably exciting the con- 
vulsions, and it may be also necessary to give antifebrin or quinine. In reflex 
convulsions in a robust child, especially if there is colic or abdominal dis- 
turbance, a warm bath, or a mustard bath so as to redden the skin, is likely 
to prove of service, or the child’s socks may be wrung out of mustard and 
water and placed on the feet, or hot flannels may be placed on the abdomen. 
If there is reason to suppose the convulsions are due to cerebral disease, 
or the convulsions come on at the end of an exhausting illness, the warm 
bath is not likely to be of any service and may be injurious. If the child 
has taken any indigestible food, which is lying in the stomach or in the 
bowels, an emetic or one or two grains of calomel should be administered 
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according to the effect desired. If the gums are swollen and tender, an 
incision, or simply scarifying them, will often do good. If there is otitis, it 
may be well to puncture the membrane. 

The inhalation of a few drops of chloroform or nitrite of amyl will 
usually check the violence of the convulsive spasms, and should certainly 
be tried if the convulsions last any time or are violent. Of medicines 
which diminish the irritability of the nervous centres, the bromides, chloral, 
and belladonna hold the first place. Bromide of potassium or sodium must 
be given freely if the convulsions recur time after time. If the child can 
swallow, three to five grains may be given to an infant of six months to a year 
old, and repeated every hour or two for several doses, according as the convul- 
sions are present or not ; smaller doses, less often repeated, should be given 
if improvement takes place. No harm is likely to ensue by pushing the 
bromide. The bromide may be given by the rectum if necessary. Chloral 
is in some cases more useful than bromide, but it must be used more 
sparingly ; a two- or three-grain dose may be given to an infant under a year, 
and repeated in an hour if the convulsions are still present, but its soporific 
effect must be watched. Chloral, we are inclined to think, is more useful 
than bromide in convulsions due to colic or whooping cough. Bromide, 
chloral, and cannabis indica are often given in combination with advantage 
in convulsions. (F. 88, 89, go.) Cold to the head in the form of ice or wet 
cloths should be used if meningitis is suspected, and the infant should be 
carefully protected from all excitement. In severe and continued convul- 
sions in an infant or child over 6 months, an injection of morphia +3, gr. to 
so gr. is often of great service. 

Convulsions in infants a few weeks old, who are artificially fed, are due in 
the large majority of cases to dyspepsia, and no time should be lost in pro- 
curing a wet-nurse, or at any rate in giving the infant the most suitable food 
that can be procured. The bromides will have but little effect in stopping 
the convulsions as long as acute dyspepsia or colic is present. 


Tetany 


The term ‘ tetany’ is applied to a form of tonic spasm, mostly affecting the 
extremities, which, like spasm of the glottis, consists in a reflex contraction 
of a group of muscles, the result of irritation in some distant part. Tetany 
may affect both children and adults, though it is commoner before the age» 
of 3 years than after this period. It is mostly associated with rickets, in 
this respect resembling convulsions and laryngeal spasm; it frequently 
occurs in connection with laryngismus. It rarely makes its appearance in 
healthy children, but in those who have suffered from some exhausting 
disease, especially some affection of the alimentary canal, as diarrhcea or 
acute enteritis ; prolapse of the rectum may be an exciting cause. Difficult 
dentition appears to be an occasional cause. One of the most severe cases 
we have seen was associated with a fatal attack of acute enteritis. It has 
been observed in rare instances as an early symptom in pneumonia 
and other diseases, in this respect resembling convulsions, and tonic con- 
traction of the muscles at the back of the neck. It has sometimes prevailed 
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epidemically among schoolgirls, but in such cases the muscular contractions 
were no doubt due to hysteria. ; 

Symptoms and Course.—The attacks consist in spasms of the muscles of 
the extremities, more especially of the forearms and feet. There is no loss 
of consciousness, and usually no spasm of the facial muscles, though there 
is mostly an expression of pain on the face when the cramps come on. In 
the severer cases the arm is adducted at the shoulder and fixed to the side, 
the elbow is flexed at right angles, the forearm pronated, the wrist flexed, the 
thumb turned in, while the fingers are in the position of interosseous 
spasm, forming what is known as the ‘accoucheur’s hand’; in other cases 
the fingers are spread out (see fig. 124). 

In the lower extremities the foot is in the position of talipes equinus or 
equino-varus, the plantar surfaces being hollowed out and the toes bent. 
The knees may be semi-flexed and the thighs adducted. The muscles of the 
calf are hard and rigid, feeling as if gathered up into a ball. There is usually 


Fig. 123.—Tetany affecting limbs, also muscles of neck. 


cedema of the dorsum of the feet and hands, from interference with the 
venous circulation. 

The contractions are evidently painful ; the infants scream when they are 
handled or interfered with ; the spasms may intermit, but usually last a con- 
siderable time. In rare cases, notably those recorded by Cheadle, the muscles 
of the face are thrown into spasm ; in other cases the muscles of the jaw, abdo- 
men, neck, and back have been affected (see fig. 12 3). . More commonly the 
spasm is confined to the hands and feet, or the hands only may be affected. 
The spasm lasts from a few minutes to many hours or even days, then dis- 
appearing and perhaps appearing again. Most of the muscles of the body 
are in a condition of irritability, especially those of the face. This is 
evidenced by the readiness with which they contract when the facial nerve is 
irritated. Ifthe finger be passed smartly over the angle of the mouth, a 
sharp contraction of the levator follows : or the finger is brushed across the 
outer side of the orbit, and a contraction of the orbicularis ensues. This 
‘facial phenomenon,’ however, is not peculiar to tetany." The same irritable 


1 J. Loos, M.D., Wiener klin. Wochenschr, No. 49, 1891 ; ‘Laryngismus,’ Dr, W. 
Gay, Brain, January 1890, 
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condition of muscles can sometimes be demonstrated by compression of the 
large nerve trunks of the arm, which may give rise to muscular spasm in the 
hands and fingers. This is sometimes referred to as ‘ Trousseau’s pheno- 
menon.’ 

Tetany never threatens life Jer se, as it only affects the muscles of externa] 
relation, though the child may die from the effects of the gastro-enteritis, of 
which the muscle cramps are only symptoms. The only case which termi- 
nated fatally, which we have seen, was that of a boy aged 6 years, who died 
in a few days from the effects of a gastro-enteritis ; the principal symptoms 
were constant vomiting, cramps in the stomach, and tetany of both upper 
and lower extremities. The fost-mortem showed the brain and cord to 
be normal to the naked eye; ae’ 
the mucous membranes of the 
stomach and intestines were 
injected, and evidently in a 
state of acute catarrh. In 
another case, somewhat simi- 
lar, Hadden could find no 
changes in the cord. 

Tetany is apt to return from 
time to time after a consider- 
able interval; this may be 
noticed in cases received into 
hospital: these mostly get 
well quickly and go home, but 
in another week or two are as 
bad as ever. 

Diagnosts—Tetany may 
be mistaken for cerebro-spinal 
meningitis, but it can only 
thus be mistaken when the 
constitutional symptoms ac- 
companying the tetany are 
severe. In tetany there is an 


absence of cerebral symptoms 
as well as of vomiting and Fig. 124.—Tetany of the Hands and Feet (from a 


fietiia lah eaesine ee photograph by Dr. L. W. Crowe), 

of the masseters is an early symptom ; it is absent in tetany, or comes 
on late in the attack. The position of the fingers is different in the two 
diseases. In girls or older boys hysterical contraction might resemble 
tetany, but the former usually affects one limb, or an arm and a leg only, 
while the latter is always bilateral. 

Treatment.—The treatment must be directed in the first place to the 
exciting cause. A dose of calomel or grey powder should be given if there 
is any gastro-intestinal disturbance, or undigested food lodging in the intes- 
tinal tract, and the greatest care be taken to give only the blandest food. 
Warm baths may be given to relieve the spasm, and ‘hot laudanum fomenta- 
tions applied to the hands and feet. Bromide of potassium is likely to relieve 


the symptoms if given in full doses. Chloral, belladonna, digitalis, and 
002 
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Calabar bean have all been used with benefit. Cheadle found the #5 to ¥> 
dose of Calabar bean of use in one case. 

Wystagmus.— Nystagmus is common during both infancy and childhood 
and accompanies very different conditions. It usually consists in short rapid 
oscillations of the eyeballs in a lateral direction, the head sometimes moving 
also. In some cases the ocular movements are vertical instead of lateral. 
It may be present in congenital cataract, tumours of the brain, hydrocephalus, 
and hereditary ataxia ; but it is also present in children who are not suffering 
from any organic disease. It may be present in some forms of clonic spasm 
of the neck. . 

Head-nodding and Head-shaking, going on constantly as they some- 
times do in infants and young children, are the result of a chronic reflex 
spasm of the sterno-mastoids, either both acting together and making a 
nodding movement, as in expressing assent, or acting alternately and shaking 
the head as if expressing dissent. The movements may be constant or inter- 
mittent, perhaps ten or twelve times a minute. Nystagmus may be present. 
These curious spasmodic affections appear to be allied to laryngismus. 
Dr. S. Gee records an instance of this association, and in one case of 


‘head-nodding’ mentioned by A. Baginsky, the child suffered later from ~ 


convulsions and laryngismus. Head-shaking in older children Dr. S. Gee 
connects with epilepsy. The prognosis is good ; like laryngismus, these 
affections appear to be due to some reflex irritation in the alimentary canal 
or to dentition, and mostly occur in rickety children. 

‘ Head-banging ’ in children has been described by Dr. S. Gee. It con- 
sists in a peculiar habit, to which some children are liable, of turning over 
on to their face at night and banging their heads into the pillow. Dr. Gee 
records three cases: two of these were 23 years of age, and one was 
5 years. One child used constantly, nearly all night, to bang his forehead 
into his pillow. No cause was found to account for this strange habit. 
It appeared very intractable, but one child much improved whilst living in 
the country. 

Hysteria.—Functional nerve disturbances, in the form of sensory de- 
rangements, paresis, contractures, or eclampsia, are by no means uncommon 
in children. Hysteria when it occurs during early life mostly affects girls, 
but it occurs also in boys; the approach of puberty is the most common 
period. 

A tendency to hysteria runs in families, and is transmitted from parents 
to children, but the foolish way in which children are often brought up, their 
weaknesses pampered and their ailments intensified by injudicious sympathy, 
often tends to aggravate an hereditary disposition to nerve disorders. While 
it most frequently happens that hysterical children come of neurotic families 
and belong to the well-to-do classes, yet such children may be found in 
country districts among country folk, where neurotic tendencies might be 
least expected. ‘ Fasting girls’ who have had a temporary notoriety, ‘cata- 
leptics,’ and religious maniacs have been found in cottage homes and among 
surroundings that one would have supposed were little likely to foster 
hysterical affections. 

Hysteria in its milder or severer forms is often associated with other 
diseases, such as epilepsy, chorea, and various mental affections ; it may also 
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be engrafted on to organic brain disease, such as meningitis or some spinal 
affections. Hysterical phenomena are rare before the age of 6 years and 
are most common about puberty, especially in those cases where menstrua- 
tion has failed to become established. 

Symptoms. Sensory Disturbances.—Perhaps the most common form of 
hysteria in girls is hyperesthesia ; there is a complaint of tenderness or pain 
which cannot be accounted for except by neurosis. There is some local 
tenderness about the spine or one of the joints, especially the hip, the girl 
screaming with pain when the joint is moved ; the thyroid gland or front of 
the larynx is sometimes hypersensitive. Headaches are very common : these 
may be frontal or occipital, or may 
take the form of the ‘clavus’ of 
adults. Hysteria is apt to mimic 
various diseases which are’ nor- 
mally accompanied by severe pain, 
such as peritonitis, pleurisy, rheu- 
matism; it must, however, be 
always borne in mind that there 
may be some actual disease pre- 
sent, and that the sensory disturb- 
ance is only an exaggerated con- 
dition of what would normally 
exist. 

Anesthesia is much less com- 
mon in children than hyper- 
eesthesia ; but hysterical hemian- 
zesthesia, in which the special 
senses are involved, occasionally 
occurs. Sleeplessness is not un- 
common ; the patients assert that 
they cannot sleep, and only per- 
haps doze off when it is time to 
get up. 

Motor Disturbances. — Para- 
lysis, or rather paresis, is common; 
the larynx is perhaps most fre- 
quently affected, but paraplegia is 
not infrequent. Hysterical aphonia 
in girls has the same characters Fig. 125.—Hysterical Spastic Hemiplegia, 
as in adults: there is loss of . 
voice, the patient always speaking in a whisper ; sometimes the voice is 
entirely lost. We have seen once or twice a condition of hysterical hypo- 
tonia or flaccidity of all the muscles of the body. The child was semi- 
conscious, slavering, and all the muscles of the body were soft and flabby as if 
paralysed after a series of fits. Recovery may take place quickly. 

Paraplegia may come on suddenly after a convulsion, or the legs may 
gradually give way under the child, until she can no longer stand, and is 
therefore confined to bed. There may be loss of sensation, but in our 
experience this is uncommon. The loss of power is never complete: the 
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patient moves the legs in bed, and often some attempt will be made to 
stand with help, or she may draw up the legs to prevent them touching the 
ground, and will sink to the ground rather than support her own weight. 
The electrical reactions are normal, and usually the knee-jerk is also normal, 
and there is no ankle-clonus. In other cases, more especially those which 
have lasted some time, there is more or less tonic contracture of the legs ; 
the hip and knee joints are semi-flexed, and the foot takes the position of 
equino-varus. In this condition, if the spasmodic contraction is not too 
marked, there may be excessive knee-reflex, and ankle-clonus may be pre- 
sent; if there is marked contracture, no knee-reflex can be obtained on 
account of the rigid contracture of the opposing muscles. The contracture 
is present during sleep, but usually goes off when the patient is under 
chloroform. . 

_Hemiplegia is perhaps less common. In one of our patients, a girl 
eet. 7 years, there was a history of a fright from a cat jumping on her bed ; 
immediately after the right arm and leg were affected. The elbow became 
bent, the wrist flexed and fingers bent over the thumb ; the right leg was 
similarly affected, but in less degree. The flexor muscles were in a constant 
state of spasm, except during sleep, when they were relaxed (see fig. 125). 
When the girl’s attention was directed away from herself, she would use 
the arm to some extent, raising her hand to her mouth or head. | 

In hysterical paraplegia there is no incontinence of urine or feeces ; this 
is certainly the rule, but retention of urine will occur, and in some conditions, 
such as ‘hysterical chorea,’ both urine and feeces will at times be passed 
involuntarily. We have seen on various occasions girls who were suffering 
from hysteria, simulating hip disease or peritonitis, pass their water in bed, 
so that the bed and linen have been saturated with stinking urine, rather 
than use a bed-pan, as they were afraid of being moved on account of the 
pain it caused. In such cases bed-sores may form and the patient become 
emaciated. Meteorism is not common. We have seen one case, which 
we believe was hysterical, in which for months the patient’s abdomen was 
enormously distended. She suffered no pain and the bowels acted well, but 
the intestines were always greatly distended with gas. 

Convulsive Attacks.—These are of the usual hysterical type. There is 
a fit of screaming or crying or violent laughter, tonic contraction of the 
muscles, more especially of the back, so that opisthotonos is produced ; the 
arms and legs are dashed about, and the head perhaps made to strike the 
pillow or bed violently. The patient remains conscious during the attack, 
and she rarely injures herself, and the tongue is not bitten. Epilepsy and 
hysteria are apt to alternate in the same patient. 

Mental Symptoms.—Hysteria is closely allied to some forms of insanity, 
and various forms of hysterical insanity occur in girls about puberty. One 
of the commonest of these is a refusal of food. The girl’s appetite becomes 
poor, she gradually grows thin, and this excites the sympathy and alarm of 
her friends. ‘Che morbid craving for sympathy becomes intensified. She 
resists all their entreaties to take food, and clenches her teeth when it 1s 
offered, or only takes the smallest quantities, and frequently is guilty of 
deceit, concealing food in her clothes. She gradually wastes till she becomes 
a perfect skeleton, the skin is rough and harsh, the abdomen flattened, and 
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the breath foul. Bedsores not infrequently form. In other cases, though 
refusing all food at meal times, she will surreptitiously obtain cakes or 
confectionery, which she will eat readily. In some of these cases there 
is melancholia or eclampsia. Morbid conscientiousness is sometimes pre- 
sent ; the girl perhaps takes away marks from herself at school, or accuses 
‘herself of having told untruths or of having stolen her schoolfellows’ things. 

Vomiting and spasm of the pharynx are not uncommon ; one or other 
of these may be present for months and lead to wasting. Usually the food 
returns at once or within a few minutes of taking. Sometimes the food will 
be retained, but there is nausea and retching. 

Diagnosis.—The first step in diagnosis is necessarily to attempt to exclude 
organic disease which hysteria so often mimics. In sensory hysterical dis- 
orders, such as headaches, and in various forms of paralysis, the question 
is whether or not there is cerebral or spinal disease. Probably the com- 
monest mistake is to assume that organic disease exists when the condi- 
tion is one of hysteria only ; but, on the other hand, we have known the 
symptoms in the early stages of a cerebral tumour attributed to hysteria. It 
is often necessary to wait before a definite diagnosis can be arrived at. But 
it is always necessary to bear in mind that an organic lesion may exist and 
yet undoubted hysterical symptoms be present. Some of the cases of 
paralysis of the spastic type which relax during sleep or under chloroform 
are very difficult cases for diagnosis. They improve from time to time and 
are called hysterical, but they remain uncured in spite of treatment. Insular 
sclerosis is very difficult to distinguish from a hysterical spastic paralysis, 
but it is rare in early life. 

Treatment.—The treatment of hysteria in its various forms is principally 
moral. The management of the patient must pass from the parents toa 
suitable nurse, or, better still, the patient should be removed to hospital or into 
lodgings away from her friends. If once the child is under firm control, is 
deprived of the morbid sympathy it craves for, and is at the same time en- 
couraged to put forth all its voluntary power, an improvement in its condition 
will immediately begin. In cases of paralysis, in addition to isolation from 
the parents and all sympathising friends, massage and faradisation are of 
much advantage. The patient must be made to use the weakened limbs in 
moderation, and encouraged to believe that they will get entirely well. 

In less severe cases change from city to a healthy country life is of great 
importance. Life at a farm with its many outdoor attractions and occupa- 
tions is perhaps the best adapted for hysterical children. Effort must be 
made to interest them in many things outside themselves in order to break 
the vicious habit of dwelling inordinately on their own feelings and ailments. 
In many of these cases the general health is poor and menstruation delayed. 
In such, iron in the form of bromide of iron, as in Fletcher’s syrup, is useful, 
while the bowels should be regularly acted on by small doses of aloes, or some 
mineral water such as Rubinat or Hunyadi Janos. 

Headaches. — Children, especially girls of 7 years of age on to 
puberty, are very liable to headaches, sufficiently severe to lay them up for 
part of a day or perhaps longer. These headaches may arise from various 
causes, and it is important to try, if possible, to ascertain their origin ; 
diagnosis is frequently by no means easy, as pain is referred to the forehead 
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in many different morbid states and conditions. Frontal headache is by far 
the commonest form of reflected pain. It is important in the first place to 
exclude hypermetropia as a cause of frontal headache. Straining the accom- 
modation of the eyes, especially when the subject is below par, may give rise 
to frontal headache, aching being referred to the eyeballs, while at the same 
time, when an attempt is made to read, the letters run together and the 
eyes easily water. A diagnosis is easily made with the ophthalmoscope, 
examining the retinal vessels by the direct method, as well as by the use of 
test types. 

Headaches are very common in rapidly growing children, who are, to 
use an ordinary expression, ‘outgrowing their strength.’ Such headaches 
may be due merely to weariness or to the irritable state of the nerves which 
comes on when over-tired or fagged ; or they may be due to anzemia or 
dyspepsia. The latter is probably the most frequent cause. The appetite 
may be good or capricious, more food is taken than the digestive organs can 
cope with, and dyspepsia or a subacute gastric or intestinal catarrh is the 
result. A sick headache is complained of, the child looks heavy and dark 
about the eyes, there is nausea or actual vomiting, perhaps some fever, and 
it takes a day or two to regain the ordinary state of health. Headaches due 
to overwork of the eyes and brain are especially common in schoolboys and 
girls when preparing for examinations and taking too little exercise and re- 
creation. With the headache there is often sleeplessness at night, anzemia, 
and more or less dyspepsia. There is usually no difficulty of diagnosis here, 
as the history of the case will render its nature plain. 

There is a form of headache which is by no means uncommon, which is 
distinctly neurotic, and which does not appear to be connected in any way 
with dyspepsia, sluggish liver, overwork at school, or organic disease. The 
child is usually a girl of 10 or 12 years of age, who suffers with a severe 
headache, often accompanied by sickness, once or twice a week, perhaps 
oftener, which comes on at irregular times, and is sufficiently severe for her 
to take to bed or lie on the sofa for most of the day, and to incapacitate her 
for all work or play. Such headaches are made worse by noises and exer- 
tion ; at times there is violent sickness or retching, and perhaps giddiness in 
the erect posture. The bowels are usually constipated, the tongue clean, and 
in the intervals between the attacks the child is in good health and able to go 
to school and take moderate exercise. The causes of such headaches are very 
difficult to discover ; a tendency to such is often hereditary, and, while worse 
during the period of puberty, the tendency may remain throughout life. 
They are often very obstinate, and medicine fails to relieve as long as the 
patient remains at home, leading a sedentary town life ; they are almost 
always better during the holidays spent away at the seaside, or whilst lead- 
ing a healthy country life, but recur again when a return is made to town 
life, with school and the ordinary home routine. 

In some other cases the headaches are more distinctly hysterical, the 
pains being described as of a ‘shooting’ or ‘ boring’ character, and coming 
on when the spirits are depressed or when there is some unpleasant duty or 
distasteful study to be undertaken. On the other hand, all headaches are 
forgotten if the patient is roused by some excitement or the prospect of some 
unusual pleasure. When the headache is present, the patient demands the 
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sympathy of all her friends, and is apt to lapse into a chronic invalid, 
expecting to receive the commiserations and attentions of the whole house- 
hold. She objects to exertion of any kind ; the least noise or loud talking 
brings on the headache. The appetite perhaps becomes poor, she becomes 
thinner, and the whole health suffers, or, on the other hand, in some cases 
the appetite is not affected. These hysterical headaches are commonest at 
or about puberty, when menstruation jis commencing, but they may be 
present in boys and in girls of nine or ten years of age, 

The most important question in connection with diagnosis is with regard 
to the presence or absence of organic disease. Are tubercles forming in the 
meninges of the brain? Is there a cerebral tumour, or are the headaches 
either reflected from the digestive system or purely nervous in character ? 
The diagnosis between cerebral disease and functional disease is usually not 
difficult if the history given by the friends can be relied upon, or if there is an 
opportunity of watching the patient for a few weeks. The headache accom- 
panying the early stages of tubercle of the meninges is associated with 
irritability, wasting, hectic fever, loss of appetite, shivering, and cough ; and 
a few weeks more or less will almost certainly see developed more marked 
cerebral symptoms, such as squint, vomiting, and involuntary passage of 
faeces. The headache due to cerebral tumour is mostly constant, though 
worse at times than at others ; it is always made worse by movement ; there 
are erratic and apparently causeless vomiting and optic neuritis. 

In all cases of persistent headache it is necessary frequently to examine 
the optic discs for any evidence of optic neuritis. We have known several 
cases in which headaches were after a while accompanied by optic neuritis 
followed by loss of sight and without any definite cerebral symptoms—the 
headaches getting well in the course of many months, but there was blindness 
from optic atrophy. 

Lreatment.—The treatment of headaches is naturally directed to removing 
the cause. In rapidly growing children it will mainly consist in the 
avoidance of over-exertion _or fatigue, and in ordering a very moderate 
amount of brain-work, a healthy country life, and a careful regulation of the 
diet. The digestive organs are probably being given more work than they 
are able to perform, a gastric or intestinal catarth is set up, and the disordered 
state of digestion is expressed by a frontal headache. Vomiting in these 
cases nearly always relieves the headache ; if it does not take place, perhaps 
there may be feverishness, nausea, and headache for a day or two. When 
these headaches are coming on, the simplest and best remedy is an emetic 
such as a teaspoonful or two of ipecacuanha wine, to be followed by a little 
judicious starvation or the lightest possible diet for a few days. For the 
avoidance of such sick headaches meat should be allowed only in moderate 
quantities ; it must be well cut up and masticated slowly, and care should 
be taken to regulate the bowels from time to time with some effer- 
vescing citrate of potash, Rubinat or Carlsbad water, before breakfast. In 
the neurotic forms of headache, arising independently of digestive derange- 
ments, the treatment is often very unsatisfactory. When the attack comes 
on, and is evidently severe, bed is the best place, with a wetted handkerchief 
to the head in the hope of getting the child to sleep ; coffee, effervescing 
citrate of caffein (1 to 2 grains of the pure salt), monobromide of camphor 
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(1 to 2 grains), ext. guaranee liq. (10 to 15 drops), ext. cannabis indice, or bro- 
mides are often beneficial. Phenacetin (2 to 5 grains) has been used with 
good effect. In the intervals between the headaches the most important 
treatment relates to regulating the bowels and to insisting on a simple but 
nutritious diet. In some cases good has followed the entire avoidance of 
butcher’s meat (Haig). A healthy country life or change of scene is often 
of the greatest service and generally effectively cures, for a while at least. 
In hysterical headaches the patient should be encouraged to take an active 
interest in some work or play. 

Wight terrors.—These attacks are allied to hysteria and are common 
in neurotic girls and boys. The child, who has perhaps been sleeping 
quietly for a few hours, suddenly sits up in bed, its face the picture of horror 
and fright, while it shrieks and points at some imaginary object. The 
appearance of the friends on the scene does not pacify it; it cannot be 
aroused, but continues to be affrighted by some apparition. After a while it 
wakes up or goes off quietly to sleep again, and in the morning knows 
nothing of the night’s disturbance. These attacks occur several times during 
the same night, or there may be weeks without an attack. Whenever night 
terrors occur, the child’s diet should be carefully regulated, especially as 
regards the evening meal. Any indigestion should be treated ; a dose of 
bromide at night may be given. The prognosis is good. 


CHAPTER XXV 


DISEASES OF THE NERVOUS SYSTEM—continued 


Speech Anomalies 


DURING the first year of life the infant does not make much progress in 
understanding what is said to it, nor is it able to express itself by means of 
intelligent speech. A cry is the first sound uttered by the infant; itis a 
reflex act, the stimulus being some form of discomfort or pain. Within the 
first two months (five weeks, according to Preyer) variations in the tone and 
strength of the cry occur, indicating pain or hunger or impatience. Later 
still the cry becomes more distinctive and expressive, and the cry of anger 
or disappointment may be distinguished from the cry of hunger. Smiling 
may be observed by the end of the second month or earlier (twenty-third 
day, Preyer), but really noisy laughter is not heard till several months later. 
Other facial expressions, such as frowning, rage, sulkiness, are noted later 
in the first year. From the earliest months the infant ‘ babbles’ or ‘crows 

when pleased or in a good humour ; this doubtless is a sort: of instinctive 
exercise of the speech organs. It seems to take a pleasure in exercising its 
organs of speech, in much the same way that it derives pleasure from lying 
on its back and kicking vigorously in an aimless sort of way. Both con- 
sonant and vowel sounds are produced in great profusion, but in an irregular 
and inco-ordinate fashion. Preyer noticed that in one of his babies all the 
vowel sounds and all the consonant sounds were used during the first seven 
months except w, s, 2, f,and sf ; all the latter were postponed till the second 
year. By the end of the first year some of the easier consonant sounds, 
such as mam-mam, ba-ba, dada, na-na, are repeated ina meaningless fashion, 
but before long they are applied to persons and things. Some of the earliest 
sounds acquired are those made by domestic animals, and the child quickly 
uses the sound to name the animal. The understanding of spoken words 
precedes by some months the ability to express ideas in language. In 
answer to a question the child will use ‘gesture language’ in preference to 
articulate speech. It will point to the object named or express assent or 
dissent by nodding or shaking its head. Many feeble-minded children, and 
also many of the lower animals, as the dog, will understand spoken words, 
but have not the power of expressing ideas in words. During the second 
year the vocabulary increases fast, the child quickly imitating and repeating 
the word it hears, so that by the end of the second year it not only uses a 
number of words correctly, but can string a few nouns and adjectives 
together, and has learned the meaning of short phrases. Thus we find such 
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short sentences used as ‘ Kennie come in mummy's bed, or ‘ Kennie no liky 
pudding’ At this period, and for the next year or two, words are indistinctly 
or improperly pronounced, with a tendency to clip them short or to drop 
consonants. Some consonants present greater difficulty to the young child 
than others, and are constantly dropped out of words ; thus s, especially 
when it precedes another consonant, is omitted, as cool for school, kwék for 
squeak, no for snow. Difficulties often arise with the 2# and sk : Ruth becomes 
Roof; the vibratory consonant 7 is a great stumbling-block, and the distinct 
pronunciation of it is, perhaps, never acquired ; gv is apt to become gwd, 
and roof, woof. 

To learn to speak intelligently there must be: 

(2) A perfect hearing apparatus to transmit the vibrations of sound to the 
auditory centre ; (4) An auditory centre which translates vibrations of sound 
into ideas; (c) ‘Think organs’ or perceptive centres ; (Z) Motor speech 
centre (Broca’s convolution) ; (¢) Speech apparatus for converting motor 
impulses into articulate speech. 

Some children are more backward in talking than others, and are at the 
same time behindhand with walking and cutting their teeth, and it is only 
after the end of the second year is passed that they begin to make progress. 
This frequently happens with rickety children, or those who have had some 
serious disease to contend with. Other children not only do not begin to 
talk when the usual time arrives, but as months and years go on make no 
attempt, or their articulation is indistinct and imperfect for their age. In 
another but smaller class the child learns to talk fairly well or imperfectly, 
then an illness comes on and it loses the power of speech. The principal 

‘causes of imperfection or absence of speech may be tabulated thus : 

1. The child may be deaf; it is mute because it is deaf (a). 

2. The child does not speak distinctly ; there may be some defect in the 
organs of speech (é). 

3. The child is feeble-minded ; the ‘think’ organs are at fault (¢). 

4. There is motor or auditory aphasia (0 or @). 

5. There is ‘stammering,’ due to failure of co-ordination. 

I. Deaf-mutism.—Deaf-mutes are those who cannot speak because they 
cannot hear: the deafness may be due to hereditary defect, or they may 
become deaf through illness before they have learnt to talk ; as a rule, if the 
child becomes deaf before he is 7 years of age, dumbness results. The 
primary variety appears mostly to be the result of hereditary taint, con- 
genital deafness having occurred previously in the same family. It is 


doubtful if the marriage of cousins has anything to do with it. The morbid ~ 


anatomy is very uncertain, as the fost-mortem records are few ; in such 
cases there is probably a failure of development of certain nerve centres. 
How early is it possible to detect deafness? The diagnosis is necessarily 
very difficult during the first few months of life, especially when we remember 
that congenital deafness is rarely complete, the ringing of bells, whistling, 
&c., being heard when the ear is quite incapable of detecting articulate 
sounds. During the first few weeks after birth the healthy infant gives no 
response or signs of recognising sounds, but loud noises will wake it up. It 
is only during the third or fourth month that the infant appears to recognise 
sounds and voices, but, as some infants are more backward than others with 
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regard to perceptions, it is only after 6 months, or from that to a year, 
that a definite knowledge can be come to with regard to deafness. When 
the infant is a year old, and has never uttered an articulate sound, while it 
shows no want of intelligence in other ways, and its muscular power and 
growth are in accordance with the normal standard, there is strong reason 
to believe that its speech defect is due to deafness.. The diagnosis between 
a failure to speak due to partial deafness or failure on account of mental 
feebleness is often extremely difficult, perhaps, in certain cases, for a time 
impossible, in the absence of other signs of mental defect. The infant may 
be tested by means of a loud whistle, bell, or clapping hands, care being 
taken that it cannot see the performer, while its face is watched for any sign 
of recognition on its part. A confident opinion cannot well be given before 
the sixth month, often much later. Parents will often not detect deafness till 
the child is much older than this. On the other hand, parents will constantly 
assert that a feeble-minded infant is deaf or blind. 
In the following case the diagnosis was very difficult at first : 


Annie M. C., 2 years 9 months. First child, healthy infant, took notice in the usual 
way at 2 or 3 months old, sat up at 6 months, late in walking at 15 or 16 months. She 
‘jabbered ’ and ‘ babbled’ like any Other infant; at 9 or 10 months said ‘ dad dad,’ ‘mam 
mam,’ ‘bab bab’ ; at 12 months said ‘ dada, dada,’ ‘ya, ya,’ ‘mam, mam,’ and later called 
her cousin ‘Sam’ ‘am, am.’ Some difficulty in teaching her cleanly habits. The child 
when tested is absolutely deaf, cannot hear loud whistles or voices. 


Presumably the articular sounds made by this child were the result of 
‘instinct’ aided by watching the lips of its friends. Many deaf-mute children 
seem to delight to make shrieking or other unpleasant noises with their vocal 
organs. 

Testing the hearing of some mentally defective children is often very 
difficult. They will not pay attention to the whistling and ‘cat-calling ’ which 
goes on for their benefit, and it is easy to conclude that they are deaf, when 
as a matter of fact their attention is riveted elsewhere. 

Acquired Deaf-mutism.—When a child under 7 years loses its hearing 
in consequence of disease, its speech becomes indistinct and more or less 
unintelligible, and it loses the power of speech altogether, either quickly or 
gradually, according to its age and intelligence. The loss of speech will 
necessarily depend to some extent upon the amount of deafness. According 
to Hartmann, it is possible, if the child is intelligent, and great care is taken 
to correct its mistakes in talking and to induce it to talk, that speech may be 
retained. 

The lesion which commonly produces deafness is an inflammation of the 
labyrinth, either idiopathic or secondary to meningitis, scarlet fever, typhoid, 
or whooping cough. The difficulty of distinguishing between labyrinthitis 
and meningitis has already been pointed out, and consequently the 
extent to which deafness is produced by one or the other is uncertain. - 
Attacks of cerebro-spinal meningitis undoubtedly frequently produce deaf- 
ness, as does also scarlet fever. In this country scarlet fever plays a more 
important part than other diseases in destroying the auditory apparatus. 
Hartmann believes that an inflammation of the labyrinth and consequent 
injury to the terminal apparatus of the auditory nerve, and not suppuration 
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in the middle ear, is the cause of deafness ; though the latter frequently takes 
place, it is not necessarily present. A naso-pharyngeal catarrh seems to be 
an occasional cause of labyrinthine disease. Hereditary syphilis is not an 
uncommon cause of gradually increasing deafness about puberty. 

The hearing power of deaf-mutes is usually tested with a bell and 
tuning-fork, the two ears being tested separately. Statistics collected by 
Hartmann show that in 865 cases of deaf-mutism in different institutions. 60 
per cent. were totally deaf, about one-fourth (24°3 per cent.) heard sounds 
such as the ringing of a bell, while 15 per cent. heard words or vowel sounds 
when pronounced loudly close to their ears. 

2. Physical Defects in the Mouth.—Parents not infrequently bring a 
child to consult a medical man with regard to his backwardness or indis- 
tinctness in speech, which is attributed to his being tongue-tied or to some 
deformity of the mouth or palate. In the majority of such cases no physical 
defect can be detected, the defect being rather in the nervous mechanism 
of speech. It is possible that a more than usually attached freenum may 
interfere, however slightly, with the movements of the tongue, and explosives 
of the second stop position, 4, d, s, may be badly pronounced. It is doubtful 
if a highly arched or deformed palate renders speech imperfect, and it must 
not be forgotten that weak-minded children often have high palates, but their 
defective speech is due to mental feebleness. Defective speech is present 
in those with large tonsils and post-nasal adenoids ; there is a characteristic 
‘stuffiness’ about the voice, and difficulties with the nasal resonants m7, 7, 
ng, inasmuch as in the pronunciation of these the air is allowed to escape 
through the anterior nares. Paresis of the soft palate may be present, 
especially after diphtheria, the voice having a nasal twang and difficulty 
being experienced in pronouncing the explosive labials Z and 4, as the air 
escapes into the nasal cavity, the soft palate failing to act. 

Cleft palate, paresis of the soft palate, deficient teeth, and well-marked 
adenoid overgrowths are practically the only physical defects in the mouth 
likely to interfere with speech. It must be borne in mind that for years after 
a successful operation for cleft palate, the speech may remain defective unless 
special pains are taken to overcome the defect. 

3. Mental Defect.—The commonest form of defective speech is con- 
nected with the nervous mechanism. The child appears intelligent and 
bright, no defect can be discovered in the mouth, yet his pronunciation of 
certain sounds is defective, as if he had not perfect control over his lips, 
tongue, and vocal cords. He may have especial difficulty with the con- 
sonants of the third stop position, as # and g, while the fricatives #4 and 7 
are often great stumbling-blocks. Backward children, or those of intelli- 
gence below normal, are especially apt to have difficulties in pronunciation, 
in other cases the intelligence is fully up to the average. The fault lies 
perhaps in Broca’s convolution. A boy of 8 years whom we examined used 
the vowels fairly well, but the only consonants he used were #, 7, 7, 7, and 
w+ Sam Brown was ‘Pam Pown,’ &c.; he could add up simple sums, and 
write his name, but he was generally backward. He could not pronounce 
b,d. All degrees of difficulty of speech may exist: it may be so marked 
that the child avoids conversation as much as possible, and expresses his 
assent or his wants by signs. Some children talk a sort of gibberish which 
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perhaps their brothers or sisters understand, but no one who has not been 
with them a great deal can make out. Several children of the same family 
may have defective speech ; while there is usually some mental defect the 
imperfect speech may be by far the more marked of the two conditions. 

If, however, instead of imperfect speech the child of 5 or 6 years of age 
does not talk at all, there is probably some mental defect, the child failing 
to understand what is said, or although it may understand the speaker, yet 
there is a failure in the process of converting thoughts into words. 

4. Aphasia.—Children, like adults, may suffer from aphasia due to 
organic disease, or from a functional aphasia. In the former the aphasia 
may be the consequence of embolism of the left middle cerebral artery, and 
be associated with a right hemiplegia, or a tuberculous tumour may com- 
press the left third frontal convolution. 

Functional aphasia is not uncommon and occurs usually after exhausting 
fevers ; as, for instance, in typhoid after the febrile stage is passed many 
months may elapse before the child speaks. It may occur after pneumonia : 
thus a child of 2} years suffered from inflammation of the lungs in October : 
his mother said his talking left him while getting better. He did not speak 
a word till the following April, when he said ‘Drink’; the following month 
he began gradually to talk again. 

In another case, kindly sent us by Dr. Hodgson of Oldham, a boy aged 
23 years had whooping cough and was convulsed continuously for four hours : 
he talked as usual for a day or two after this attack, then ceased to talk, 
though once in his sleep he said ‘mamma.’ He expressed assent when 
spoken to and pushed his plate if asked if he would take more food ; he 
appeared to understand what was said to him. He remained in this state 
without saying a word for two months, then he said a word or two and a day 
or two after completely regained his speech, and shortly became as great 
a chatterbox as ever. A boy under our care with spastic paralysis (see 
fig. 112) could not speak or make anyone understand except by signs, and 
if asked his name he pointed to where it was written on his bed card or on 
the lid of a toy box. — 

The power of speech is lost suddenly at times in consequence of a nervous 
break-down. Dr. Langdon Down records the cases of two brothers, who had 
spoken well and understood two languages, completely losing the power of 
speech at the period of the second dentition. 

A few cases of congenital aphasia have been recorded, i.e. children of 
apparently normal intellect and normal hearing yet unable to talk, and 
children of 6 or 7 years with inability to talk associated with comparatively 
slight mental defects are not uncommon. 

Treatment of Defective Speech.—The treatment necessarily depends on the 
cause of the defective speech. Surgical treatment may be required in the 
first place, enlarged tonsils must be excised and post-nasal adenoids removed, 
defects in the hard or soft palate must be remedied as far as possible by sur- 
gical and mechanical means. Special instruction in articulation, especially 
directed to the difficult sounds, must then be practised. For this purpose 
the teacher faces the pupil, showing him by exaggerated movements of his 
own lips, tongue, or larynx the positions they should assume to form the 
desired sounds, and practising the pupil in these movements. In fact, the 
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oral method now so commonly in use for the instruction of deaf-mutes 
must be practised in all cases of defective speech. 

The education of deaf-mutes has received much attention of recent years, 
and schools are now established throughout the country where their educa- 
tion is carried on on the oral system. By this system the senses of sight 
and touch are made as far as possible to take the place of the defective sense 
of hearing. 

If the patient has become deaf after he has learnt to speak, everything 
must be done to assist him to retain the faculty of speech and to discourage the 
use of sign-language. The child must be encouraged to speak, the words 
that are wrongly pronounced being corrected as far as possible by showing 
the child the exact position of the mouth, lips, tongue, or larynx, and by 
making it repeat the word until it has pronounced it correctly. New words 
are taught in a similar manner, and by showing the child the objects, or | 
pictures of the objects, which are the subjects of the lesson. 

The instruction of congenital deaf-mutes is usefully commenced at 
6 years of age; before this time it is difficult to fix the child’s attention for 
sufficiently long together ; indeed, many children do not manage to learn 
much till they are 7 years of age. It need not be said that the training 
of deaf-mutes in the use of oral language is a tedious and difficult process, 
requiring a special training and much patience on the part of the teacher. 
‘The deaf-mute has not only to learn to speak, but also to understand what 
is said to him by watching the movements of the speaker’s lips. After many ) 
years of training the clever deaf-mutes are able to leave school and converse 
with others sufficiently well to enable them to learn a trade and earn their 
living. Their speech is necessarily laboured, each syllable is emphasised 
and the tone disagreeable ; we, however, know one boy of 16 years of age 
who has been completely deaf since 4 years of age who speaks really well 
and with a Lancashire accent! He was taught by the oral method at the 
Old Trafford Schools, Manchester ; well-educated and intelligent deaf-mutes 
will notice the difference in the accent of people speaking different dialects, 
as, for instance, between a Londoner and one hailing from Cumberland. 

5. Stammering is a speech neurosis which is not uncommon in quite young 
children before they have learnt to speak fluently, but is much more common 
during school age. Most of those affected are of a neurotic constitution but 
mentally bright. Boys are much more commonly affected than girls. The 
stammering is always worse under excitement, the child has some important 
news which he is very anxious to communicate at once, there is a flow of 
energy to the lips or other stop position, then a failure of inhibition at the 
proper moment and as a result he cannot get the words out. 

The immediate cause is a failure of co-ordination of the muscular 
mechanisms which are thrown into operation when speech is attempted. 
The mechanisms are the following: (1) The respiratory mechanism sup- 
plies the air blast which throws the vocal cords into vibration, (2) The true 
vocal cords which by their vibration give rise to voice and the false vocal 
cords which control the exit of the breath (Wyllie). (3) The lips, tongue, 
and soft palate which supply the stops and mould the voice. 

For normal speech there must be perfect co-operation between these 
mechanisms, contraction and inhibition taking place at the proper time. In 
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the majority of cases the difficulty is with the initial consonants, especially 
DP, 4, t, a, k, g, less often with the consonants such as l, 7, M,N, S, W, y, with 
continuous voice sounds and also with the vowels. The stammerer closes 
his lips to form the stop for 4, and instead of the closure being momentary— 
the lips being burst open for the following vowel sound, as, for instance, 00— 
the lips are kept tightly closed, so that the explosion does not take place ; 
greater and greater efforts are used and the surplus energy overflows into 
the muscles of the face and into the formation of grimaces. In other cases a 
series of small explosions take place at the lips without the vowel sound 
following. The energy is misdirected, being thrown vigorously into the lips, 
instead of the lips being inhibited and the vowel mechanism being operated. 
In less common cases the difficulty occurs when a vowel begins the sentence ; 
here the spasm is at the false cords (Cathcart)'; there is spasmodic closure at 
this spot ; the stammerer has his mouth open trying to get out his vowel ; when 
‘he has succeeded and has drawn another breath, the difficulty begins again. 

In young children stammering comes and goes much according to the 
state of their general health ; worms or some reflex irritation may play their 
part in causation ; all such causes of irritation should be removed, but we 
have less faith in circumcision as a cure for stammering than some authors 
appear to have! A bad habit has to be broken, and the process is long and 
laborious in proportion to the time the habit has been in existence and the 
extent to which it has been neglected. Lessons of half an hour daily are 
long enough ; in the first place give exercises in controlling the entrance and 
exit of air in and from the chest. Ascertain the difficult consonants or 
vowels and practise them slowly and frequently in appropriate. sentences 
(see APPENDIX). The teacher may well remember the truism that ‘Habit is 
a cable. We weave a thread of it each day, and it becomes-so strong we 
cannot break it.’ 


Mental Affections in Chiidhood—Amentia 


The word amentia implies mental defect arising from a fazlure or arrest 
of .development of the brain and covers all forms and degrees of such 
defect. ‘The terms idiot, imbecile and mentally-feeble are used to distinguish 
varying degrees of mental failure. It must, however, be constantly borne 
in mind that there are all degrees of mental weakness from the low-grade 
idiot to the normal child. 

Comparatively little is known regarding the morbid anatomy of the 
brain in amentia. In one class the nerve cells of the cortex and the 
association fibres fail to reach their full development, with the result 
that the child never attains normal mental power. The cause of this js 
neither failure of the supply of suitable nutrition nor yet disease ; the fault 
lies in the germinal plasm and the faz/ure of development is what is known 
to biologists as a reversion to some ancestral type. In other cases there is 
an arrest of development, due to toxins in the mother’s blood such as syphilis, 
and the stunted brain bears traces of a chronic inflammatory or sclerotic 
process. In the former case when the fault lies in the germinal plasm the 
amentia is called Primary or Hereditary ; when there is an arrest as the 


result of disease it is secondary or acquired. It must not be forgotten 
PP 
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that man’s life does not begin at birth, but at conception, and the diseases of 
intra-uterine infancy cannot be separated from those of extra-uterine infancy. 
Thus the term primary is applied to that form of amentia in which there is 
developmental failure ; and the term secondary when the amentia is due to 
disease occurring either before or after birth. The term congenital, i.e. 
dating from birth, is best avoided, as it is used in different senses by different 
writers.! One or two important questions remain to be answered. Assuming 
the sperm-germ inherits from its progenitors a tendency to developmental 
failure of the nervous centres, is this tendency influenced by the conditions 
of nutrition, disease, &c. during intra-uterine life? No doubt the germ with 
abnormal tendencies is as subject to disease as the normal germ, and 
probably some cases of amentia are both primary and secondary. How far 
these tendencies are aggravated by maternal malnutrition or nervous shock 
is a more open question. 

But besides developmental failure during intra-uterine life there are those 
which appear to develop normally for months or years and then a gradual 
process of degeneration and decay supervenes. Such are cases of infant 
cerebral degeneration and certain forms of family spastic paralysis. Epilepsy 
and convulsions are hereditary, and yet there may be no manifestations for 
long after birth. This inherited tendency to degeneration has been termed 
by Gowers Abiotrophy. 

Primary or hereditary amentia includes by far the largest number of 
idiots, imbeciles and feeble-minded, at least 75 per cent. ; the moral im- 
beciles, the Mongols, and most of the slighter forms of defectives and 
epileptics, belong to this primary group. To the secondary class belong 
the cerebral diplegias, hemiplegias and syphilitic cases, and those due to 
injury at birth or at other periods. 

We have already made it clear that the essential pathology of the brain 
in primary amentia is a developmental failure ; the germ plasm set apart 
for the formation of the brain is insufficient to form a normal brain, or 
development proceeds on the lines, more or less, of some ancestral and less 
complicated type. If the failure takes place in the earlier stages of foetal 
life, the result is a monster ; if only the last stage lapses, the higher mental 
faculties of the future child may be wanting. The brain is perhaps 
small ; the nerve cells imperfectly formed or deficient in numbers. Failure 
of development of the same type occurs affecting the heart or other organs, 
such as the external ear. The normal infant is a recapitulation of its 
parents and ancestors ; it is not a close copy but a variation, and the 
feeble-minded infant is a variation in the direction of regression.” It is a 
matter of common knowledge that nerve instability, epilepsy, insanity, 
hysteria, feeble-mindedness run in families, and especially if members of 
such families marry there is a tendency for these to appear in their off- 
spring. We see the same hereditary tendencies in hamophilia, diabetes, 
asthma, achondroplasia and other diseases. 

Both tuberculosis and alcoholism have been credited by some writers 
with being important factors in the production of cases of amentia. No 


1 The term congenital in its strict sense should apply to lesions occurring during intra- 
uterine life, while hereditary applies to the germinal plasm before conception. 
2 See the Principles of Heredity, by G. Archdall Reid, M.D. 
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doubt it is common to find both consumption and drunkenness in neurotic 
families ; there is certainly a frequent association, but we doubt very much 
if they are related as cause and effect. Both tend to bring disaster on the 
individual, but there is no reason to think they affect the germinal plasm. 
Doubtless the foetus may be adversely affected by the drunkenness of the 
pregnant mother, but we doubt very much if the effect is to give rise to 
developmental failure or disease of the brain. 

All degrees of amentia are met with during infancy and childhood, 
ranging from complete idiocy to mere backwardness or dulness of the 
mental powers. The terms idiot and imbecile imply varying degrees of 
marked amentia. The term mentally defective is applied to children who, 
not of so low a grade as imbeciles, yet have intellectual powers much below 
the average child, who are unable to take their place in an ordinary class with 
any chance of benefit, but require special education in kindergarten classes. 

Children who are imbeciles or markedly deficient usually show within 
‘a few months of birth that they are not like ordinary children. The mother 
notices that her infant when a month or two old does not take notice as it 
should do; it pays no attention to a bright light or sound, it does not 
recognise its friends by a smile, or appear to hear its nurse’s voice. As 
time goes on it makes no attempt to sit up or hold toys in its hands, its 
muscular system is weak, and its face wears a vacant expression. Ata year 
or eighteen months old it has made little or no progress in walking or in 
using its limbs, or perhaps it cannot utter any articulate sound ; it slavers 
continually, the saliva running from its mouth on to its frock, and it has no 
control over its urine and faeces. As development proceeds, it learns to 
walk, perhaps to say a few words, and, if carefully looked after, to become 
cleanly in its habits. At 3 Or 4 years of age it can understand a good deal 
of what is said to it, it takes but little notice of objects in its daily walk, and 
only uses a few words or picks up a few phrases like ‘Oh dear!? which 
do duty on many occasions. Often such children are uncertain in their 
temper and mischievous. 

The physical characters as well as the degree of intelligence possessed 
by imbeciles and idiots are very various. They often have coarse, harsh 
skins, slow circulations, and suffer from constipation. They are exceedingly 
apt to suffer from various tuberculous manifestations. They nearly always 
remain stunted in growth. There is perhaps a peculiar formation of the 
skull, corresponding roughly to the configuration of the brain inside ; while 
some crania are small, it must not be supposed that small heads are con- 
Stantly present ; in some cases the head is Symmetrical and well shaped, 
and of average size. Idiots may have microcephalic (Aztec type) or small 
heads, macrocephalic or large heads, dolichocephalic or long heads, brachy- 
cephalic or broad heads. Sometimes there is want of symmetry on the two 
sides of the cranium, or there is a deficient development of the frontal or 
occipital region. Various conditions of the mouth found in imbeciles have 
been especially emphasised by some authors ; these, it is needless to say, 
are not universally present. The palate is inordinately high and arched, or 
more decidedly V-shaped, and often unsymmetrical ; the tongue is usually 
large, and its movements are apt to be badly co-ordinated and awkward : 
the fungiform papillz are hypertrophied ; the mucous membrane of the 
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pharynx is apt to be thickened and congested, the tonsils hypertrophied, 
and post-nasal adenoids -may be present. Slavering due to paresis of the 
muscles of the lips and tongue, as well as to the hypertrophy of the glands 
of the mouth, is very common. The teeth are late in appearing and quickly 
become carious. The semilunar or epicanthic folds are often present at the 
‘nner canthi of the eyelids, especially in Mongols, the eyes may be set too 
close together or too widely apart, there may be strabismus, nystagmus, or 
coloboma iridis present. The position and shape of the ears are worthy of 
attention ; they may be large and stand out from the head, may be planted 
abnormally far back, adherent, the pinna may be crumpled, or the lobule 
defective. While there has been an arrest of the development of the brain, 
‘other malformations may also be present, such for instance as cleft palate, 
or some malformation of the heart, as an open foramen ovale, or imperfect 
ventricular septum. The fingers may be webbed or stunted. We have 
already noted that nearly all idiots have poor circulations, suffering from 
cold feet and hands and chilblains, and it may be added that their sensa- 
tion is defective and wounds of the extremities are long in healing. ‘The 
dyscrasia which accompanies or causes genitous idiocy,’ says W. W. Ireland, 
‘affects both the constitutional vigour and the symmetrical growth of the 
frame, though not equally in every part. Nature works like a bad sculptor, 
who fails to give the proper form sometimes to one member of the body 
and sometimes to another. There are errors, now here and now there ; and 
some parts are more happily shaped than others. Occasionally, however, 
genitous idiots are strong and good-looking, with well-formed heads, good 
teeth, and no deformities whatever.’ | 

With regard to the sensory and mental deficiencies of idiots and imbeciles, 
space will not allow us to enter into detail, and the reader is referred to 
special treatises on the subject... Among idiots there are those who live out 
their lives giving but scant evidence of the possession of any intellectual 
powers ; they are absolutely helpless, and would starve if food was not actually 
put into their mouths. They can hardly be said to be conscious, or their 
consciousness is of the indistinct kind ; they heed neither sights nor sound, 
they make no voluntary effort. While some imbecile children are exceed- 
ingly good-natured and can be easily managed, others are very much the 
reverse. As infants they are constantly crying without apparent reason, 
and wear out the patience of nurses and mothers. When a little older and 
able to crawl or walk—though always late in doing so—they are everlast- 
ingly in mischief. They are not still for a moment, and it is at least one 

_person’s business to manage them. When they cannot have what they want 
there is an unearthly shriek, quite unlike a normal child ; they will eat dirt 
or the wool off the blankets, and are apt to masturbate. They will bite or 
pinch or kick or scream for hours if not allowed their own way. “It is 
exceedingly difficult to get their attention for many moments together. 

We have already referred to some of the ° stigmata of degeneration ’ 
which are frequently seen in cases of primary amentia. These are of 
interest and importance, but any ome of them by itself cannot be taken as 
evidence of mental defect, and it would be unwise to exaggerate their 


1 See Mental Affections of Children, W. W. Ireland, 1898, and MMentally-deficient 
Children, by G. E. Shuttleworth, 2nd ed. 1900. 


Mental Affections in Childhood-—Amentta 581 


importance. When present in association with mental defect, they are 
valuable evidence that the amentia is of the primary type. As regards the 
ears, the outstanding or wing-like ears (see p. 586) are common among 
feeble-minded children. As Wiedersheim remarks, this position is the 
physiologically correct one, and this arrangement with ear muscles under 
voluntary control would be of service to primeval man. To quote the same 
author, ‘The human pinna, as compared with that of the apes, would appear 
to be a degenerate structure ; and in reality it is much reduced in size, 
being rolled over in such a way as greatly to modify the upper edge of the 
helix and part of the antihelix.’ ! 

The ear-folds of the human embryo at the fourth and sixth months some- 
what resemble the ears of the Macacas (one of the primates), there is an 


Fig. 126.—Joseph B., aged 2} years, Mongol Imbecile. He could not walk nor talk, 
and understood very little of what was said to him. He did not care for toys unless 
they made a noise. His head measured 18} inches. He died of pneumonia. The 
brain weighed 37 oz. ; the convolutions were fairly well marked. 


edge of the helix which is not rolled over and a distinct tip. From the 
eighth month the human earfold enters upon a degenerative process, which 
consists in the rolling over of the edge of the ear and the turning in of the 
tip; Darwin’s ‘tubercle.’ Thus the deficient helix and antihelix (see fig. 130) 
are the result of an arrest of development or regression towards an original 
type. We may have also deficient lobules, crumpled and irregular ears of 
various shapes. : 

The epicanthic folds, usually well-marked in Mongolian imbeciles (see 
fig. 127), may be seen also in their brothers, and sisters who are not mentally 
deficient. These folds are present also in children in whom there is no 
suggestion of mental feebleness, and are well-marked in the Japanese and 
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other Eastern nations with flattened noses. According to Wiedersheim they 
are due to an arrest of development during foetal life. 

The V-shaped palate, with narrow protuberant upper jaw, is very 
common among mentally feeble children and among neurotic individuals 
generally. A high rounded arch is not uncommon. These deformities are 
hereditary and not due to post-nasal obstruction as some believe. 

The chubby hand with incurved little finger is common in imbeciles ; in 
others the fingers are long and thin. . 

While the majority of cases of primary amentia all agree in being 
mentally feeble in varying degrees, yet they differ so much in mental and 


Fig. 127.—Mongolian Imbecile, aged 16 months, showing adherent epicanthi. 
~~ There was internal strabismus and nystagmus. 


physical characteristics, that it is exceedingly difficult to. classify them or 
sort them into groups. The Mongols are an exception to this statement, 
and form a group with much in common. Other groups less well-marked 


include the ‘microcephalic’; then we may distinguish the ‘epileptics’ and 
the ‘moral imbeciles.2 We must content ourselves by giving a short 
description of each group. 
Mongolian Imbeciles.—Langdon Down was the first to point out 
the peculiar physical features of this type of imbecile and to note their 
resemblance to the Kalmuc or Tartar tribes of Asia. It has been pointed 
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out by several writers that in some cases Mongols are the children of 
mothers who have already had large families or are well on in years. This 
is certainly not universally true; the child, fig. 127, was the first-born of a 
young mother. There is often a family history of insanity or nerve 
instability. The appearance of these children is quite characteristic from 
the first few weeks, as pointed out by J. Thomson. The physiognomy is 
peculiar and a glance is mostly sufficient for a diagnosis. The head is of 


Fig. 128.—Mongolian Imbecile, aged 10 Ce showing outstanding and deficient development 
Ot ears. 
a round shape, seen best from above downwards, being more or less 
deficient behind. The epicanthic folds are well marked and give the eyes 
the appearance of being half closed and obliquely set. (See fig. 127.) We 
have seen the epicanthic folds well marked in the brothers of the same 
family, but who were not Mongols. The bridge of the nose is flattened, 
a peculiarity due apparently to foreshortening of the base of the skull. The 
tongue is large and fissured, and the mouth kept half open in consequence ; 
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the hands are broad and squat. Mongolian babies are late in holding up 
their heads, sitting up, and learning to walk and talk. They are good- 
natured infants, and as children the higher grades are often lively and 
amusing ; they practically remain always children, and rarely if ever learn 
to read or write, but can be trained to do work. They suffer much from 
nasal and respiratory catarrh and readily succumb to bronchitis, measles, 
or pneumonia. Many die of tuberculosis, and only a small proportion 
reach adult life. In a few instances congenital heart disease is associated 
with Mongolism. . 

- Microcephalic Imbeciles in typical instances belong to the primary 
group, that is the small head is due to some developmental brain failure. 


Fig. 129.—Girl aged 7 years, Mentally defective ; congenital double ptosis ; probably 
defective development of nuclei of third nerves. Head measures 19 in. in circum- 


ference. 


But many cases of cerebral diplegia, due to syphilis or other intra-uterine 
disease, have very small heads (see fig. 105). As a large proportion 
of imbeciles and defective children have smaller heads than normal 
children, we may ask what degree of diminution should be present in 
order to allow of the child being described as microcephalic? It is well to 
remember that the average circumference of the head in well - grown 
children is 18 in. at a year old, 20 in. at 2 years, 21 in. at 4 years, and 
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21} in. at Io years. Ireland suggests that the name ‘microcephalic’ should 
be reserved for imbeciles whose heads measure 17 in. in circumference or 
less, but the word is commonly used in a wider sense than this. The 
important points are the following: If a child’s head is 3 in. under the 
average circumference for its age the child will be an imbecile. If 2 in. 
under the average the child will probably be feeble-minded in more or less 
degree. Thus a child from 7 to 10 years with the head measurement of 
19 in. or under, and at the same time fairly well grown for his age, is almost 
certain to be of weak intellect. 

The prognosis as regards education is in proportion to the size of the 
head (Shuttleworth). There is in many cases a characteristic form as well 
as size of microcephalic heads ; the forehead is narrow and rapidly recedes, 
the vertex is pointed, and the occiput flat. The frontal and parietal lobes 
are on a small scale, but the most striking arrest of development is in the 
occipital and temporo-sphenoidal lobes (Shuttleworth). While this is true 
of the extreme cases, it is perhaps less marked in the slighter forms. In 
most cases the size of the cranium is in marked contrast with the size of 
the face. Imbeciles of the microcephalic type are for the most part good- 
natured, and though childish are capable of more or less education and 
training. The following cases will serve as examples : 


A girl of 7 years has a head measurement of 17% in.; the vault of the cranium is 
small, but in proportion to the face, the forehead also is in proportion, but the occiput is 
deficient. The nose is aquiline, the teeth irregular, the palate gothic, the ears stand out, 
the right being longer from above downwards than the left. She cannot talk, but 
chatters to herself; or stand, but goes about on all fours. She has been trained to make 
signs for her wants, and she is clean in her habits. Such a girl is clearly an imbecile, 
though capable of some training. : 

A girl of 7 years has a head circumference of 19 in.; there is congenital double 
ptosis, presumably due to a failure of development of the nucleus of the third nerve. 
She can talk and go messages, but learns very little; is improving in a special school. 
(See fig. 129. ) 


Amentia with Epilepsy.—There is more epilepsy among feeble-minded 
or imbecile children than among children with normal mental power, or, to 
put the same fact in another way, children who suffer from epilepsy are often 
abnormal mentally, or feeble-minded. Defective brain development is often 
associated with unstable nerve centres, but we know too little about the 
nature of epilepsy to say in what the pathological state consists. Epilepsy 
may be associated both with primary and secondary amentia. Mongols 
seem rarely to suffer from fits. Convulsions commencing in the first few 
weeks of life without obvious cause and continuing for weeks together are 
always suggestive of amentia in minor or major degree. If, as time goes on, 
the fits continue and the infant fails to show signs of intelligence, the out- 
look is full of anxiety. In some other cases the child seems to be develop- 
ing normally for some months or perhaps years, then there are a series of 
fits, to be followed by others, and the child’s mental progress appears 
to be checked. In many cases of ‘infantile hemiplegia,’ and also ‘ cerebral 
diplegia,’ epilepsy is associated with mental feebleness. 

Moral Imbecility.—While the mentally feeble child is deficient alike 
in wits and morals, it is by no means uncommon to find children—quite as 
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sharp as normal children—who are moral imbeciles, in the sense that they are 
given to lying, thieving, deceit, and indecent acts to an extent that cannot be 
tolerated at school or in the family. In some cases these unpleasant ways are 
well known to their parents from bitter experience ; in others the facts only 
leak out during school life. The normal school-child, as he grows older, 
acquires an ‘educated conscience’; he is ashamed to take money out of 
somebody’s pocket, and he can readily conjure up in his imagination the 
shame and disgrace which would be his in case he were found out. He is 


Fig. 130.—Epileptic Boy of 11 years; mentally defective, showing ‘ wing-like’ ears 
with deficient helix. Mother is an epileptic of a severe type. This boy is the sole 
survivor of a family of six children; five children died under 2 years of age ; 
all suffered from convulsions. 


ashamed to use filthy language or be guilty of indecent acts. He acquires 
by imitation a sense of right and wrong, and a recognition of a social bond 
between himself and \others. The moral imbecile, in spite of favourable 
surroundings, punishment, or disgrace, never takes this to heart and never 
learns by experience. There is something wanting in his powers of self- 
restraint and ethical sense. Such children are perhaps the most difficult to 
deal with, and they are only too likely to become criminals-at-law. 
Leaving the further consideration of idiots and imbeciles for want of 
space, we will confine our remarks to children of a higher grade, who, 
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though mentally defective, yet are capable of a considerable degree of 
education and training. 

The mentally defective child, as compared with a normal child of the 
same age, has a poor memory ; the multitude of sensations which are con- 
stantly pouring in from the external world make but a weak impression on 
his mind, and he holds but little of this material for future use. If the 
memory-images are weak, all mental processes must be feeble, viz. apper- 
ception, association of ideas, and assimilation. The feeble-minded child has 
very little in the way of experience or knowledge to fall back upon. He fails 
miore or less to combine the incoming sensations into perceptions and ideas, 
or associate these together so that he can recall the past and add to these 
the constantly recurring incidents of his daily life. When set to write from 
copy he manages fairly well ; perhaps he will write his name from memory, 
but ask him to write ‘cat, ‘dog,’ and he is puzzled, and perhaps writes ‘ tca’ 
and ‘god,’ and this after years of time spent at an elementary school. 
He may recognise letters, but not small words, though he can recognise 
the object when he sees it, and is familiar with the object’s name. He 
knows well enough what a dog is, but fails to recognise the word. He 
cannot appreciate the meaning of figure 5, or if shown five objects he has to 
count them, and cannot add 3 and 2 together either mentally or when 
the figures are put before him; he can only perform this calculation by 
taking three objects, and then two more, and counting the total! Very often 
his intellectual powers are very unequal; there may be ‘ word-blindness’ or 
‘figure-blindness’ ; the child may be fairly good at sums, though more back- 
ward than the average, and yet be unable to recognise a single word in a 
school primer. Or he may read simple sentences fairly well and be unable 
to add correctly two or three figures. : 

In many cases the failure is chiefly in the use of symbols, such as words 
and numbers. He may draw from copy, or do carpentering, make mats 
or baskets with commendable neatness. He may be very useful in the 
household, in making beds, cleaning up, or minding the baby, and show 
common-sense in his conduct. He may be a very poor scholar, but a good 
workman when directed aright, and may have a fair idea of the value of 
money. On the other hand, weak intellectual powers for scholastic attain- 
ments are mostly combined with poor intelligence in the matter of conduct 
and action in daily life. The normal child quickly learns by imitation, and 
stores up his experiences ; that is, he has a mental picture on his mind which 
is equivalent to the feeling of the movement he desires to make, and when 
a certain situation arises he knows how to act. The mentally-feeble child 
has but few ‘equivalents’ to fall back on, and fails to act as the situation 
demands ; in other words, he is wanting in intelligence. His will is weak, 
he follows out any suggestion made to him, he does not deliberate and act 
upon reflection as regards consequences ; he fails to inhibit or restrain him- 
self when roused to anger. His instincts may be strong, he fails to keep 
them in check. 

The mentally-feeble child is long in acquiring habits of self-control and 
learning to conform to the unwritten rules of daily life. Many other 
abnormal traits may be noted in some, such, for instance, as destructiveness, 
cruelty to animals, dangerous displays of temper, masturbation. Some show 
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amazing energy: they are always doing something, mostly mischief, 
requiring much looking after, and are unabashed in the presence of 
strangers ; others are inordinately shy and do nothing but cry if an attempt 
is made to test their intelligence. It will be very certain that those to 
whom the above description is applicable will be no scholars: learning will 
be a great difficulty, and when grown up they will never earn their own living, 
though they may be trained to work and contribute to their support in an 
institution or colony. 

In the slighter forms of feeble-mindedness, the feebleness rather applies 
to a difficulty in acquiring abstract knowledge, of recognising words and 
numbers, and quickly forgetting everything learnt. This class of child often 
has sufficient intelligence to be of use in a household, and may be perfectly 
competent at all kinds of mechanical work. Such children make little pro- 
gress in school work, and yet in later life may support themselves. 

Secondary or Acquired Amentia.—To this class belong those who do 
not necessarily inherit any neurotic tendency, and whose brains would 
develop along normal lines, but for the presence of some toxin or syphilis or 
some disease or accident. This arrest of development may occur either 
during intra-uterine or extra-uterine infancy. Most of the cases of diplegia 
and hemiplegia with amentia belong to this class. We have already 
referred to these cases. (See p. 526 e¢ seg.) 

We give the following cases as typical examples : 


Idiocy with Athetosis.—William H. D.,aged4 years. Birth easy, has never been right, 
cannot sit up, or walk or talk. Is a well-nourished boy, head small (18 in. circumference), 
small development in front. He smiles when he sees a watch, understands when asked if 
he will have adrink. Lies quiet when undisturbed ; when moved, or when he tries to sit 
up or reach out his hand for anything, the movements begin. If he tries to pick up a 
coin, his hands and arms, legs, face are thrown into erratic and vigorous movement. He 
perhaps seizes the coin after several attempts, then it is flung out of his hand, ‘Tries to 
speak and makes a puffing noise with his lips. He manages to get out ‘ma,’ ‘ta,’ ‘ye,’ 
“na, «ce. 

Idiocy with Athetosis.—Miles G., aged 10 years. Birth difficult and instrumental. 
He has always held his limbs more or less stiff; this was more noticeable at 10 months 
than before. He cannot speak, but makes a grunt for ‘yes’ and another different 
grunt which means ‘no.’ He understands something of what is said to him. The head 
is rather small, being flattened in the parietal regions, and also narrow in front. He lies 
quite quiet and helpless in bed when left to himself ; when disturbed, or when anyone goes 
near him, the movements begin. He arches his back, moves his head, makes grimaces, 
arms and hands are extended and flexed alternately, the wrists are flexed, there is spas- 
modic opening and closing of the fingers. The legs are crossed, the knee extended, the 
foot points, the great toe is dorso-flexed. When left to himself the movements quieten 
down. He cannot feed himself, or, indeed, in any way attend to his wants. 


Juvenile General Paralysis.—We have already referred to one form 
. of brain syphilis (see p. 507) which occurs during-intra-uterine life, and also 
during early infancy, and is fatal at an early period. There is another form 
which occurs later, and corresponds to the tertiary period of acquired 
syphilis. These cases were described some years ago by Clouston and also 
by J. S. Bury, though it is only of recent years that they have received the 
name of Juvenile General Paralysis. 

The history usually obtained is that the child had been well and 
attended school like a normal child up to 7 or 8 years of age. Then it was 
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noticed that the child was getting weak on his legs, his memory was failing, 
and he was becoming more and more babyish in his ways. Often there is 
a history of fits. On examination, the patient is seen to walk badly, there 
being a certain amount of paresis in the legs, the knee-reflex is exaggerated, 
and perhaps the plantar reflex is of the extensor type. The pupils are 
_ sluggish, and the speech is thick and indistinct. There is dementia of a 
mild type ; the memory is weak, almost everything learnt is gradually for- 


Fig. 131.—Juvenile General Paralysis, showing pegged and notched teeth. 
Boy aged rr years. 


gotten, but for a time at least the child is pleased with picture-books and 
toys, but very easily upset if crossed in. any way. His behaviour is eminently 
babyish ; he is very pleased with being praised, and asks questions and makes 
remarks which amuse the other children in the ward. As time goes on there 
is steady mental deterioration and bodily weakness. He becomes bed- 
ridden on account of the increasing weakness, dirty in his habits and 
perhaps noisy and troublesome. The legs perhaps become paralysed and 
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contractures ensue. The course extends over some years usually ; death 
results from exhaustion or some intercurrent disease. 

Most of them show signs of. past syphilis, in the form of keratitis, scars 
about the mouth, and pegged teeth. 

The following case will illustrate some of these ‘remarks : 


Juvenile General Paralysis,—Leonard B., et. 11 years. Father dead, is the only 
child living, one wa§ still-born. Rash when a few months old. Was a perfectly normal 
boy till 7 years old; went to school and learnt quickly. About this time began to lose 
his memory, had a fit some eighteen months ago. He is a well-developed boy; old 
keratitis, pegged teeth, scars at angles of mouth. Pupils dilated and sluggish, can walk, 
but is weak on legs; knee-jerks exaggerated, no ankle-clonus, big-toe Z-shaped, plantar 
reflex is of the extensor type. Mentally he is quite childish, calls the nurses ‘ aunts’ and 
the doctors ‘uncles’; is very affectionate and wants to kiss all the nurses. Asa rule he 
is very contented and happy, and likes being taken notice of, but if he is asked about 
words and figures he gets sulky. He is fond of picture-books, but won’t lend them, and 
cries if they are taken from him. He says he has a pony at home, and tells everybody 
that ‘ Uncle Charley’ put him to bed last night. He scribbles when asked to write, and 
doesn’t recognise words or figures. Mentally he is a baby. He calls a dog seen in a 
picture-book ‘god’ and a horse acat. (See fig. 131.) 


Education and Training.—Space forbids us to describe in any detail 
the methods best suited to the training of imbeciles and feeble-minded children. 
Not only devotion and patience, but high intelligence and restraint, on the 
part of parents is required, and a determination to look facts in the face. 
These children are babies and tend to remain babies, and in consequence 
are often allowed their own way, everything is done for them, and they are 
not encouraged to make efforts to help themselves or use what latent powers 
of intelligence they may possess. Necessarily in the first line comes training 
in cleanly habits, to give signs or calls when their wants require attention ; 
and to feed themselves in a decent way. Care must be taken in the 
matter of clothing and protection from cold, as well as to the state of the 
bowels ; sluggish circulation and constipated bowels are very common in 
this class of child. | 

Speaking generally, education and training are far more successful in a 
well-equipped institution or residential school than at home. Parents rarely 
have the aptitude for such work, and dull or feeble-minded children are far 
more easily trained when there are several together than by themselves or 
with clever children ; and moreover specially trained and suitable teachers 
are required. Physical exercises, breathing exercises, and drill are of 
special importance in teaching them precision in coarse movements and 
command over their muscles. Fine movements are practised by means of 
‘peg-boards,’ cribbage, prick-work, splash-work, and drawing, and gradu- 
ally they are trained in some form of mechanical work. 

Special day schools have been instituted in many cities in this country 
where mentally defective children are taught largely by kindergarten 
methods ; while at the same time some useful mechanical work such as 
mat-making, basket-making, &c. is learnt. ‘These schools are of most 
service to the mentally defective or dull and backward children of the 
better class. 

Unfortunately, in this country, there is little provision for the worst class 
of defective or imbecile. These should be segregated in working colonies, 
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where they could in part contribute to their own living and be kept for life. 
It is important that they should not be let loose on society and have the 
chance of recapitulating their kind. 

Juvenile Myxoedema. Sporadic Cretinism.—Cretinoid idiocy differs 
from the forms of amentia which we have been discussing inasmuch as there 
is arrested mental and bodily development, which is due to a deficiency of 
the secretion of the thyroid gland. Experience shows that a marked 
improvement follows the introduction of thyroid extract -into the system, 
both as regards intelligence and body growth. No other form of idiocy is 
influenced for the better by this extract. The belief that juvenile myxcedema 
is due to a failure of development or degeneration of the thyroid gland rests 
upon definite pathological evidence. What causes are in operation to bring 
about this failure of development is quite unknown. There is no evidence 
to connect it with syphilis, alcoholism, drinking water, climate or insanitary 
life conditions. We have known it to occur in families of good social 
position, in the families of medical men, country farmers, as well as among 
the poorest classes in a manufacturing city. It does not appear to 
have any marked tendency to run in families, though it seems in a few 
instances to have been associated with achondroplasia and infantilism in 
the same family (J. Thomson). The only association we have met with has 
been with congenital deaf-mutism, and this has been noticed by others. In 
one family we know of the eldest daughter is a deaf-mute, the second is 
more or less deaf, the third is also a deaf-mute, and suffers from juvenile 
myxcedema. It is curious that the eldest daughter has an enlarged thyroid, 
and so had her mother when younger. There is a history of deaf-mutism 
on the father’s side. This history of myxcedema is interesting, as deaf-mutism 
is not uncommon in the same districts where cretinism js endemic, as in 
the mountainous regions of Europe and America. 

At birth there is apparently very little wrong, but skilled observations on 
this point are few, inasmuch as it would rarely occur to any medical man to 
critically examine an infant with cretinism in his mind. As time goes on 
the infant is more dull and lethargic than most babies, it suffers from obstinate 
constipation, and the tongue may be larger than normal. It is certain, how- 
ever, that for the first year or two of life it is easy to overlook cases of 
juvenile myxcedema and to.attribute the symptoms to backwardness. In all 
cases of obstinate constipation in young infants, it is well to have cretinism 
in mind and examine the infant for any backwardness in intelligence, note 
the condition of the tongue, the hands, and the absence or presence of the 
thyroid gland. 

When the child is older the appearances are far more striking and the 
physiognomy is very peculiar and characteristic. Such children are dwarfs, 
being stunted in growth: one of our own cases, that of a boy aged 12 
years, measured 34 in. high and weighed 28 lbs. In two cases of Hilton 
Fagge’s, one, aged 163 years, was only 32 in. high; another 20 years 
old, was only 28 in. in height. The heads are large and broad, often 
flattened at the vertex ; the face is broad, the eyes wide apart, the nose 
flattened, and the lips are large and pouting. The tongue is strikingly large 
and thick, and sometimes hangs from the mouth ; the belly is tumid, the 
umbilicus protruding and low down in its position, the lower limbs are 
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disproportionately short as compared with the body, the gait is awkward and 
waddling. The skin is coarse and thick, and of a saflow colour ; in some 
the subcutaneous tissues are thick and myxcedematous. Usually no thyroid 
is present, or, if present, is very small, but in almost all cases described 
peculiar fatty tumours are present in the posterior triangles of the neck 
behind the sterno-mastoid muscles and immediately above the clavicles. 
These tumours are soft, movable, and lobulated ; they send processes behind 
the sterno-mastoid muscles and also beneath the clavicles. 

The degree of intelligence in these cases differs : mostly they are childish 
in their ways rather than imbecile. They are late in learning to sit up and 


Fig. 132.—A Cretin 4 years of age. She could not Fig. 133.—Cretin. Walter P., aged 43 years, 
stand without help. height 31 in., weight 28 lbs. 


walk, and late also in talking; in the worst cases they are completely 
imbecile. They are mostly good-humoured and easily controlled. In one of 
our cases the boy was employed by his father, who was a butcher, to stand 
outside the shop on Saturday nights and shout out the price of meat. His 
peculiar appearance and quaint remarks always attracted customers. Cretins 
are apt to suffer from tuberculosis both of the bones and internal organs, and 
also from rickets. 


Fig. 133 represents a boy of 44 years, the subject of cretinism. He was never right 
from his birth; his brothers and sisters were healthy. He has never talked, only utters 
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grunting sounds. Hardly understands anything said to him, but laughs if amused. The 
skin is coarse and the subcutaneous tissues thick. He has large lips and tongue ; his hands 
and feet are disproportionately large. No thyroid gland can be felt ; the supraclavicular 
pads are present. He has caries of the ethmoid bone and a chronic discharge of pus from 
the left eye. He remained in hospital ten months, during which time his left eyeball was 
excised on account of suppuration ; he was treated for awhile with subcutaneous injections 
of a glycerine extract of sheep's thyroid, but they had to be omitted from time to time on 
account of subcutaneous abscesses. He was discharged improved. He was lost sight of 


Fig. 134.—Walter P., aged 7 years. 


for two years, when he came under the. care of Mr. W. Barker Bale in the Stockport 
Workhouse (see fig. 134); he was treated with thyroid and greatly improved (see fig, 1 a5). 
We are indebted to Mr. Bale for the photographs. 


All degrees of severity may be met with in congenital myxcedema, and 
the slighter cases are very apt to be overlooked. In the mild cases there 
may be little else to note except that the child or the young adult is a dwarf ; 
probably also there is mental dulness and backwardness. | 


QQ 
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Treatment.—While thyroid extract is of the greatest value in all forms 
of congenital myxcedema or ‘sporadic cretinism,’ there is good evidence to 
show that the earlier in life it is taken the better will be the result of its action. 
We usually begin in young patients with 14 gr. of the dried sheep's thyroid 
glands given in the form of tabloids daily, increasing to two or three grains 
daily according to circumstances. It is necessary to watch the patient care- 


Fig. 135.—Walter P., aged 8 years, after g months’ treatment with 
thyroid extract. 


fully, inasmuch as the thyroid extract is a powerful remedy, and individual . 


susceptibility to its influence differs considerably. It is important to 
watch the pulse and temperature; if there is an evening rise of two or 
three degrees, it will be well to omit the drug for a while. Cretins for the 
most part have a subnormal temperature, and an evening rise of over 100° 
is likely to be due to ‘thyroidism.’ With this evening fever there is usually 
irritability and shortness of temper ; this we have noticed again and again 
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in hospital patients. There may be vomiting, jaundice, diarrhoea, and marked 
depression of the heart’s action. Of these symptoms vomiting, irritability, and 
fever are the commonest signs of early thyroidism, and should always be taken 
as danger signals and the drug omitted. In a later Stage there is pallor, and 
faintness on exertion ; we have seen this in one case so marked that it seemed 
likely a fatal result might ensue. This continued depression and tendency 
to fainting may last for many weeks. With the continued administra- 
tion of thyroid extract and rapid growth which may take place, the child 


Fig. 136.—E. A. W., aged 2 years ; Fig. 137.—E. A. W., aged 43 years; 
height 243 in., weight 16 Ib. 202, height 33 in., weight 30.5) 1 Das 


is apt to become thin and limp, with a tendency to knock-knees and lateral 
spinal curvature. 

Under the influence of moderate doses of thyroid extract—that is, doses 
so regulated as not to produce any symptoms of thyroidism—the improve- 
ment in the patient is most striking. The facial expression entirely changes, 
the dull heavy look disappears and is succeeded by a brighter and more 
lively expression, the lips are no longer thick, the tongue diminishes in size. 
The skin becomes soft, the abdomen less tumid, and the child begins to grow. 
The change is generally observable within a few weeks of the commence- 
ment of treatment. Loss of weight occurs at first. With the omission of 
the thyroid treatment there is almost a certainty of a relapse, and we have 

QQ2 
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seen relapses frequently among out-patients, though perhaps the patient has _ 


not gone back quite to his former condition. It is necessary to continue the 
treatment, though the amount of the drug may be diminished to, say 5 grs. a 
week, for years. It can confidently be predicted in a given case, if the 
symptoms of cretinism are present, that improvement will take place under 
the thyroid treatment, but how much improvement time only will show. The 
physical improvement in many cases outruns the mental improvement, 
the experience of most being that average mental power is only excep- 
tionally attained by cretins under treatment. Unfortunately, so many of 


Fig. 138.—Facial Hemiatrophy. Girl aged 11 years. 


our patients among the poorer classes are lost sight of and do not persevere 
with treatment. 


Facial Hemiatrophy. Local Panatrophy (Gowers) 


This curious affection, known as facial hemiatrophy, local panatrophy, 
localised scleroderma, morphea, is apt to begin in childhood, but may last 
a lifetime. It is characterised by patches of atrophy of the skin in various 
parts of the body, involving also the subcutaneous tissues, including muscles 
and bones. In some cases it is confined to the face, hence its name, facial 
hemiatrophy. 


—— 
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In most cases no cause can be assigned, in others hereditary transmission 
can be traced (A. Bruce) ; trauma has been credited with being an exciting 
cause (Savile, Stanley Barnes). 

The first sign is that certain areas of skin on the side of the face, trunk, 
or limbs are noticed to be whitish in colour, while the surrounding area of 
skin is pigmented ; later the surface of the skin has a shiny parchment- 
like feel and appearance resembling scleroderma. Beneath these patches 
the subcutaneous tissues disappear, and the muscles become wasted. When 
it occurs on the face the muscles on that side, including the corresponding 
side of the tongue, become smaller, and also the bones, such as the malar, 
frontal, and maxillary, including the teeth. The bones of the feet seem also 
to have been involved in one case (H. Campbell). There is no change in 
the electrical reactions of the muscles, and no paralysis. The pathology is 
unknown. No treatment is known to influence. the progress. Massage, 
galvanism and arsenic may be tried. 


The girl (fig. 138) had patches of atrophy on the left side of the face and 
also on the trunk. 


CHAPTER XxXVI 


DISEASES OF THE NERVOUS SYSTEM—(continued) 


Spina Bifida 


SPINA BIFIDA is a congenital malformation in which there is non-union of 
the laminz of one or more vertebrze, together with a protrusion of a sac 
composed of the spinal cord or its membranes through this opening. The 
deformity may be considered as due to a failure of the mesoblast to inter- 
pose itself between the spinal and cutaneous epiblast, with or without lack of 
coalescence of the medullary folds themselves. The protrusion may occur 
at any part of the spine, and may extend throughout nearly its whole length ; 
usually only three or four vertebrze are involved, and the lumbar or sacral 
region is the part most commonly affected.’ Very rarely the bodies of the 
vertebrae are divided, and the hernia projects forwards or laterally. In some 
instances there is no protrusion, though the laminze have not united (* spina 
bifida occulta’), and occasionally there is more than one hernia. 

Three kinds of spina bifida are recognised : 

1. Protrusion of the spinal membranes only : ‘ spinal meningocele.’ 

2. Protrusion of the membranes together with the spinal cord and nerves : 
‘meningo-myelocele.’ 

3. Protrusion of the membranes and cord, the central canal of the latter 
being dilated to form the sac: ‘syringo-myelocele.’ 

To these should be added the cases where the medullary plates fail to 
coalesce —‘ myelocele ’—and the central canal opens upon the surface, a 
condition incompatible with life for more than a few days. Also a meningo- 
cele may co-exist with a ‘syringo-myelocele, constituting a ‘syringo-menin- 
gocele’ ; and finally there is ‘ spina bifida occulta.’ ” 

The second kind of deformity is much the commonest, forming 63 per 
cent. of all the cases. 

In the first form the swelling is usually small, and may protrude merely 
between two almost normal spines ; the cavity of the sac is the subarachnoid 
space, the swelling is often covered with well-formed skin, and paralytic 
complications are often absent. 

The vertebral lamine vary much in development ; the gap may be very 
wide and the lamine much stunted, or they may form prominent everted 
borders to the orifice. 


1 Righty-nine cases out of 125 collected by the Clinical Society were lumbar or sacral. 
2 Vide Bland Sutton, Lancet, February 25, 1888. 


, 
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The central canal of the cord is often dilated in the first two forms as 
well as in the third, and the position of the cord in the sac varies ; it may 
be slung up in the sac by a sort of mesentery, but in any case is very im- 
perfectly developed, and is occasionally transfixed by a bony process crossing 
the canal. 

Syringo-myelocele is very rare ; the sac is composed of spinal membranes 
flus the cord, and the cavity being the dilated central canal, the nerves are 
embedded in the sac wall and do not cross the cavity. ! 

The fluid in a spina bifida consists of 98'9 per cent. of water with soluble 
salts and a trace of sugar, or at least some copper-reducing substance ; also 
small quantities of globulin ; it is, in fact, cerebro-spinal fluid. Where, 
however, the cavity of the sac is continuous with the subdural space, no 
sugar will be found.? : 

In meningo-myelocele, the commonest form, the sac is formed of dura 
mater lined by arachnoid (both ‘layers ’), hence the cavity is the subarach- 
noid space. The spinal cord traverses the sac and blends with its roof ; from 
the flattened thinned-out cord the spinal nerves arise and pass across the 
sac to their respective foramina. The surface of the sac may be covered 
entirely with skin, or may be thin and transparent, only consisting at its 
upper part of the membranes, or membranes covered with an imperfect 
epidermic layer, while at the sides the skin is usually better formed. Some- 
times a dimple or longitudinal furrow in the middle line marks the attach- 
ment of the cord and shows its presence in the sac, an important point in 
the question of treatment. Sometimes the sac is loculated. 

The tumour resulting from spina bifida is median in position, usually 
sessile, fluctuant, and translucent in varying degree, according to the amount 
of healthy skin covering it. Lateral meningocele has been, however, met 
with. The contents can be partially reduced into the spinal canal, unless 
the communication has been shut off (false spina bifida). The surface not 
uncommonly is ulcerated, and is sometimes marked by neevoid tissue, as in 
the case of meningoceles. The swelling becomes tense on the child crying, 
and there is often some associated deformity ; hydrocephalus, meningocele, 
talipes, hare-lip, a peculiar webbed condition of the thighs (‘siren’), or other 
deformity may co-exist, and the subjects of spina bifida are often marasmic 
and soon die; in other cases, however, they are fat and hearty. We have 
seen them too fat, the subject of a sort of diffuse lipomatous condition such 
as is sometimes seen in cases of talipes. On the whole, paraplegia, talipes, 
and hydrocephalus are the three commonest complications. ‘Trophic’ 
ulcers are sometimes seen on the feet. 

Diagnosis.—The diagnosis of spina bifida can only be doubtful where 
there is a complete skin-covering to the tumour. In such cases congenital, 
sacral, or other tumours—hygroma, teratoma, or lipoma—may be mistaken 
for spina bifida, and the possibility of the communication with the spinal canal 
having been shut off must also be borne in mind. The presence of solid 
masses in a median tumour and the absence of general fluctuation would 


' A case of this sort has been recorded by Morton inthe Bristol Med. Chir. Jour., 
March 1892. 

” A case of this nature was reported by Pearce Gould in the Clin. Soc. Trans. 1882. 
Injection cured the patient. 
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point to a teratoma or lipoma, while a hygroma is more spongy, usually 
flatter, and often not exactly median. The presence of nzevus-stains may 
raise the question of whether the whole swelling is not nzevoid. The fixity 
of the tumour to the spine, its reducibility, the possibility of feeling the edges 
of the opening in the lamine, and the co-existence of other deformities may 
throw light upon a doubtful case. In some instances puncture with a fine 
needle and examination of the fluid drawn off may be required ; a highly 
albuminous fluid would be inconsistent with spina bifida. Non-congenital 
tumours cannot, of course, be confounded with spina bifida. The per- 
sistence of communication with the meningeal cavities can be determined 
by variations in the size of the swelling. The term ‘false spina bifida,’ 
usually limited to cases where the sac no longer communicates with the sub- 
arachnoid space, is sometimes applied to any median congenital tumour 
along the spine. 

Prognosis.—Nearly all cases of spina bifida left to themselves die, 
mostly from meningitis after rupture of the sac, or from marasmus ; some, 
however, recover completely, the sac shrinking up and forming a mere 
puckered cicatrix. Occasionally spontaneous cure takes place zz utero, 
and even rupture is not universally fatal. Cure of the spina bifida, it must 
be remembered, does not imply cure of paralysis or other complications. 

Treatment.—Though simple repeated tappings, pressure, ligature, and 
excision have all occasionally proved successful in the treatment of spina 
bifida, the Clinical Society’s report showed that the safest and most gene- 
rally applicable plan is that of injection, and probably Morton’s fluid? is 
the best for this purpose. Ligature is almost necessarily fatal where the 
case is one of meningo-myelocele, and as this is the most common form,” 
and it is impossible to be sure in any given case that a simple meningocele 
is present, the plan is rarely applicable. 

The method of excision has grown in favour in recent years and has 
been successful even in some cases with cord or nerves embedded in. 
the sac wall. In such circumstances the part of the sac containing the 
nerve structures must, of course, be preserved and covered in. It is the 
difficulty of doing this that makes excision still a doubtful method. It is 
quite satisfactory in pure meningoceles. Nicholl, of Glasgow, has recorded 
some cases of cervical meningocele treated by excision successfully, and 
others have had similar experience. 

Treatment by injection is managed as follows: The child should be 
held back downwards, and a fairly fine injecting syringe should be charged 
with Morton’s fluid ; the needle is then passed in obliquely through the skin 
and from fifteen minims to a drachm of the fluid injected. Care must be taken 
that the puncture is made through skin and not through thin membrane, 
and that it is well away from the middle line, both to diminish the risk of 
subsequent leakage and to avoid injury to the cord or nerves. After the 
injection, the child must be kept upon its back, the puncture sealed with 
collodion, the tumour packed well round with absorbent wool, and a flannel 


1 Todine gr. x, iodide of potassium gr. xxx, glycerine 3i. The amount of iodine may 
be increased up to gr. xxx, é 

2 Prescott Hewett found only one case out of twenty in which there was no nervé 
element in the sac, 
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bandage applied. It is perhaps better to withdraw some fluid before injecting, 
and the child must be kept entirely in the supine position, to prevent the 
fluid from passing into the spinal canal. If the tumour does not shrink and 
no ill effects follow, the injection should be repeated at intervals of a fort- 
night. Occasionally the tumour does not begin to shrink for a month or two 
after an injection, as in a case related to us by Dr. Wallace, of Longsight. 
Injection may fail to produce any effect, may result in immediate death, 
or may be followed by leakage or hydrocephalus ; a single injection may 
cure, or several may be required. This plan should be employed in most 
cases unless the child is obviously marasmic or dying from rupture of the 
; sac, or unless the tumour is quiescent and 
giving rise to no trouble ; of course, if it is 
shrinking spontaneously, no treatment should 
be adopted. 
Sometimes a spina bifida is ruptured at 
birth, or sloughs shortly afterwards from. pres- 


Fig. 140.—Shows a section through 
a Spina Bifida cured by injection. 
A small cavity still remains. The 
child died some time after of scarlet 
fever. 


sure ; nothing can be done for such a case 
except to dust it over with iodoform and pro- 
tect it carefully from pressure and contamination 
Fig. 139.—A case of cured Spina _—_ with the child’s discharges. We have not seen 
ee with ¢o-  @ case recover when the sac has been ruptured 
in this way, though recovery does occasionally 
occur (Maylard). Superficial ulceration is less serious and should be 
managed in the same way. Even if the spina bifida is cured by injection, 
it is not rare for hydrocephalus to appear later ; hence the mortality, direct 
or indirect, among these cases is very high. 

As already mentioned, in certain cases the sac becomes shut off from 
the general cavity of the membranes and the cyst remains without com- 
munication with any important structures : such result can only occur in 
meningoceles ; the tumour then usually requires no treatment ; it may, how- 
ever, be tapped or injected and excised with probable impunity. These cases 
and sacral spina bifida are the ones most likely to be successfully treated by 
excision. 
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In connection with spina bifida must be mentioned the~so-called sacral 

or coccygeal dimple described by Lawson Tait and others. This is a 
small dimple or depression in the skin over the lower part of the sacrum or 
upper part of the coccyx ; it can often be oblite- 
rated by traction upon the skin. It probably 
results from imperfect obliteration of the dorsal 
furrow, a sort of incomplete spina bifida. Fig. 141 
shows a more marked condition of the same thing, 
which was associated with talipes. It has been 
pointed out by Dr. Dunlop, of Jersey,’ that the 
dimple may be associated with bending back of the 
coccyx. Another view of the origin of this little 
depression, which is quite commonly to be found, 
is that it represents the ‘ posterior umbilicus,’ or 
‘blastopore.’ It has been supposed to be the 
remains of the neurenteric canal. Congenital 
sacral fistula are a more marked condition of the 
same thing: they may cause trouble by retention 
of sebaceous secretion and require removal; a 
tuft of hair or ‘caudal. appendage’ has been 
found in the neighbourhood of these fistulee 
(Terrillon, Gueniot, &c.). The case here figured 
(fig. 141) appears to be an intermediate condition 
between the ordinary spina bifida and ‘spina 
bifida occulta,’ in which the laminze of one or 
more vertebre are deficient, but there is no hernial 
protrusion. In ‘spina bifida occulta’ the site of 
; the deficiency is marked by a local overgrowth ot 
tee Ree ee hair, and there appears to be usually a co-existing 
spontaneous cure. The girl (resulting) tendency to the development of per- 
ae Pre ate) Fee har forating ulcer of the foot and pes varus. We have 
Bo log ae eee aha the noted an overgrowth of hair and a formation of 
trophic ulcers in cases of spina bifida cured by 
injection ; both the hypertrichosis and the ulcer developed only when the 
tumour was more or less completely shrunken. In such cases endarteritis 
and neuritis of the affected foot have been found, with great hypertrophy 
of the muscular coat of the arteries. In cases of spina bifida, both manifest 
and ‘occult,’ paralyses and contractures of the lower extremities have 
been relieved by operation, and the removal of bands and fibrous, fatty, or 


bony masses pressing on the cord or nerves. 


Weningocele 


Malformations corresponding to spina bifida are not rarely met with -in 
the head. The most common form is a hernia of the meninges forming a 
meningocele, the cavity of which is the subarachnoid space. In other 
instances the protrusion contains brain substance as well—encephalocele, 


1 Lancet, May 6, 1882. 
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or hydrencephalocele, or meningo-encephalocele ; the last is, according to 
Treves, the commonest, and pure meningocele the rarest form. 

These hernize are most common in the occipital region, the protrusion 
taking place through a median opening corresponding to the space between 
the centres of ossification of the supra-occipital bone. In other instances it 
occurs at the root of the nose, through the suture between the frontal and nasal 
bones, or at one or other angle of the orbit, or at other parts,’ the pharynx, 
&c. The general characters of these cysts need no further description 
here ; they are precisely those of a spina bifida, except that the skin over a 
meningocele is more often normal. The fluid is often partially or wholly 
reducible, and its reduction may give rise to pressure symptoms ; the swell- 
ing becomes more tense when the child cries, and is more or less trans- 
lucent according to its contents, whether fluid or cerebral. The course of 
these cases is often the same as that of a spina bifida: the swelling grows 
and ruptures, and the child dies ; sometimes, however, the cyst shrinks after, 
or without, rupturing. 

Diagnosis.—The diagnosis is in most cases easy: the swelling is in the 
position of a weak spot in the skull ; it is congenital. The opening in the 


Fig. 142.—Occipital Meningocele. Fig. 143.—Frontal Meningocele. Spontaneous cure, with 
resulting deformity of the nose. (Dr. Moritz’s case.) 


skull can usually be felt, and the other characters mentioned suffice to dis- 
tinguish it. Sometimes, however, especially when small, it is difficult or im- 
possible to distinguish meningoceles from dermoid cysts, or cysts connected 
with nevi, especially as navoid patches are common on the surface of 
meningoceles. Dermoid cysts sometimes cause perforation of the skull 
beneath them, and hence are very difficult in such cases to diagnose with 
certainty ; they are, however, usually more mobile and less affected by pres- 
sure than meningoceles. The deformity is often accompanied by idiocy, 
paralysis, or spastic contractures, and other malformations. In some cases 
the protrusion may attain enormous bulk, the greater part of the cranial 
contents being lodged outside the skull. Most museums contain specimens 
of this sort, which have, however, no practical surgical bearing. 
Treatment.—Unless the tumour is enlarging, no treatment except pro- 
tection is wise ; should anything be desirable, repeated tappings or injection, 


1 The late Dr. Carrington recorded a case of interparietal hydrencephalocele (Ci. 
Soc. Trans. 1881) ; and the protrusion sometimes takes place through the foramen mag- 
num (Holmes, S¢. George's Hospital Reports, 1866) : in this case the cyst was loculated. 
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as in the case of spina bifida, is the best course for meningoceles. Attempts 
have been made to excise the tumours, with sufficient success to encourage 
further trials, in selected cases. We have successfully excised an occipital 
meningocele in which the tumour did not communicate with the membranes ; 
but in the operation the membranes, or at least another sac, were opened. 
No ill result followed. If excision is attempted the skin should be as far as 
possible dissected back from the membranes, and the latter either tucked 
into the skull or removed and their edges stitched together. We have also 
excised an occipital meningo-encephalocele in which a piece of the cere- 
bellum of the size of a walnut was removed ; the child recovered, though 
it developed hydrocephalus after the operation.!_ But we have had two or 
three fatal cases of excision of meningoceles since. 

Schatz reported favourably of the treatment of occipital meningoceles by 
puncture and pressure, and recorded a cure in three cases by constriction of 
the pedicle with clamps. 

Much deformity is sometimes produced by the presence and shrinkage of 
a meningocele. (See fig. 143, kindly given us by our friend Dr. Moritz.) 

Occasionally meningoceles protrude through the roof of the pharynx or 
nasal cavities : in such cases mistakes as to the nature of the swelling have 
led to speedily fatal results after operation.” 


Spinal Meningitis 


Spinal meningitis mostly occurs in its acute form in association with 
cerebral meningitis, and in its chronic form in connection with spinal caries. 
Acute cerebro-spinal meningitis has already been referred to (p. 506), and 
the symptoms of spinal meningitis, when superadded to those of cerebral 
meningitis, discussed. The dissociation of the symptoms of each is not 
easy, as cerebral disease gives rise to symptoms closely resembling those 
caused by a spinal lesion. Thus, basal meningitis, especially when it occurs 
low down around the pons, medulla, and cerebellum, will produce tetanoid 
rigidity with spasms of the muscles of the back and neck. A tumour of the 
middle lobe of the cerebellum may produce acute pain referred to the spine, 
and spasm of the erector spine (see p. 519). On the other hand, spinal 
meningitis, either tuberculous, simple, or purulent, may be found fost 
mortem, having given no definite symptoms during life, certainly not those 
usually associated with spinal meningitis. 

The most characteristic symptoms of spinal meningitis are shooting 
pains down the limbs and round the body, with hypereesthesia of the skin, 
rigors, quickened pulse, and fever. There are rigidity about the limbs, 
retraction of the head, and tenderness about the spine. “The diagnosis is 
often difficult: hysteria, tetany, and the cramps associated with acute 
intestinal catarrh, as well as cerebral meningitis, may be mistaken for it. 
Synovitis of the vertebral joints may resemble meningitis of the cord. If 


1 Mr. Jessop, of Leeds, also records a successful case of excision, but there was no 
distinct communication with the interior of the skull; hence it has little bearing on the 
one question.—Lrit. Med. Jour. December 30, 1882, 

? For tables as to the frequency of different varieties, &c, wide Treves’ Manual of 
Surgery, vol. ii. 
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the spinal meningitis pass into the chronic stage, paresis of the upper and 
lower extremities may come on. Syringo-myelia may produce very similar 
symptoms. 

Spinal meningitis is a disease which tends to a fatal termination, but not 
so certainly as cerebral meningitis: certainly, cases diagnosed as spinal 
meningitis recover. Cases such as the following are not altogether 
uncommon : 


A girl aged 13 years complained six days before admission of pain in the back; her 
head was drawn back, she could not sleep for the pain. On admission she was evidently 
acutely ill ; she lay on her side in bed, with her legs drawn up, and there was great retrac- 
tion of the head; there was much pain along the spine, aggravated on movement ; pain 
shooting along the arms was complained of ; the pulse was 108, the temperature varied 
from 98° to 102° Fahr. She was given chloral hydrate, and an ice-bag was applied to the 
spine ; for five or six days she continued acutely ill, the temperature varying from 97° to 
102° ; there were several rigors on succeeding days: the head was retracted, any forcible 
movement forward caused pain, there was exaggerated knee-jerk, and ankle-clonus was 
present. The symptoms gradually subsided about a week after admission, leaving her 
very weak and emaciated. In six weeks she was discharged well. 


Such cases may be open to the suspicion that the inflammatory lesion 
present was in the vertebral joints or spinal muscles rather than in the 
spinal canal ; but, on the other hand, none of the other joints or muscles 
were affected, and there is no reason why a spinal meningitis should not 
occur and get well again. Epidemic cerebro-spinal meningitis can hardly 
be excluded in such cases. A case in which laminectomy, incision, and 
drainage of the theca was done successfully is recorded by Rolleston and 
Allingham in the ‘ Lancet’ of April 1, 1899. 

Lreatment.—Rest in bed, in perfect quietness, is essential. Ice to the 
spine is probably the best local application that can be used. The pain 
must be relieved by small morphia injections, or opium may be given by the - 
mouth. Instead of opium, bromides and chloral may be first tried. 


Paraplegia . 


By far the commonest cause of paraplegia during childhood is compres- 
sion of the cord from caries of the bones of the vertebrze ; In rare cases the 
cord is compressed by a tumour, growing from the sheath of the cord. Other 
forms of paraplegia occur which may be due to myelitis, following measles 
or other zymotic disease, an acute atrophic paralysis affecting both legs, and 
some other anomalous paralyses of uncertain origin. There is also the 
spastic paralysis of cerebral origin and hysterical paraplegia. 

Compression of the Cord from Spinal Caries.—It is important to bear 
in mind that the paraplegia which occurs in association with caries of the 
spine is less often due to direct pressure from the deformity produced by the 
falling together and bending of the vertebrz than to the inflammatory pro- 
ducts which are thrown out around the cord. We may therefore have a 
paraplegia without the slightest external deformity of the spine, and, more- 
over, a perfect recovery may issue in a given case by absorption of the in- 
flammatory products—a result that could hardly be expected if the compression 
was due to the direct pressure of a bent spine. The inflammatory process 
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which commences in the body of a vertebra is apt to spread, so that lymph or 
curdy pus is effused outside the dura mater, between the latter and the bone, 
or inside the dura mater, and the cord is compressed, or the cord may also 
be affected by the inflammatory process. Pressure on, and inflammatory 
changes in the cord itself may take place at any part of the cord—cervical, 
dorsal, or lumbar region. Pressure is also exceedingly likely to affect 
some of the nerves, the latter being surrounded and compressed by inflam- 
matory products as they pass through the dura mater and foramina. 

Symptoms.—Symptoms of compression of the cord or its branches may 
come on early or late in the disease. In the majority of cases the early 
symptoms are those connected with deformity of the spine and perhaps irri- 
tation of the sensory nerves, and it is only late in the disease, when the 
deformity has been well marked for many months, that symptoms of pressure 
on the cord supervene. In the minority of cases it is the weakness and 
paresis of legs with exaggerated knee-jerk that suggest the onset of spinal 
caries. It is important to bear in mind that a paraplegia may exist for many 
months without any deformity of the spinal column being present, the latter 
eventually supervening, and explaining the cause of the paraplegia, which had 
remained in doubt. Gowers mentions the case of a patient who had com- 
plete paraplegia for six months ; an experienced surgeon who examined him 
was unable to detect the existence of spinal caries, and yet a few months 
later undoubted symptoms of bone disease appeared. 

The motor paresis usually comes on gradually : the child is weak upon 
its legs, quickly tiring, and supports itself whenever possible by the help of 
chairs or tables. When the dorsal cord is compressed the reflexes are 
exaggerated ; if the sole of the foot is tickled as the child lies in bed the foot 
is sharply withdrawn ; there is exaggerated ‘knee-jerk’; ankle-clonus can 
usually be readily obtained. Gradually a spastic paraplegia comes on : the 
child cannot walk, or later cannot stand, without help, and when lying down 
in bed the knees tend to draw up and the feet to be extended in consequence 
of the rigidity of the calf muscles. Usually there is no loss of sensation. 
The sphincters may be affected, and bladder troubles may ensue if the lumbar 
cord become involved by descending inflammation. Prior to the onset of 
motor or cord symptoms, there may be various shooting pains experienced 
along the intercostal nerves ; children with commencing caries of the spine 
will complain of ‘belly-ache’ or refer the pain to the pit of the stomach or 
sternum. Thus pain referred to the umbilicus suggests that there is irritation 
of the tenth dorsal nerves (eighth dorsal vertebree), to the ensiform cartilage 
irritation of the sixth and seventh nerves (fourth and fifth dorsal vertebree), 
or pain referred to the thorax irritation of the upper dorsal nerves. There 
may be hypereesthesia or anzesthesia of the skin. 

When the cervical region of the cord suffers the symptoms are apt to be 
more marked than when the dorsal region is affected ; there may be pains 
shooting down the arms, shoulders, neck, and scalp, according to the position 
of the lesion ; hyperzesthesia and later anzesthesia of the skin. The sensation 
of pins-and-needles is often complained of. There is gradual loss of power 
in one or both arms, and wasting of the muscles. The shoulder muscles, 
serratus, flexors of the elbow and supinators are affected when the fifth and 
sixth nerves are involved ; the extensors of the wrist and fingers when the 
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sixth and seventh ; and the extensors of the elbow, flexors of the wrist and 
fingers, and pronators, when the seventh and eighth are involved. A spastic 
paraplegia may come on, as in disease of the dorsal cord. 

When the lumbar enlargement is ‘compressed, or its branches, there is 
paraplegia, the reflexes are not exaggerated, but are abolished, and no knee- 
jerk can be obtained—that is, if the inflammatory material compresses the 
cords of the cauda equina. The sphincters, both of the bladder and rectum, 
are likely to become paralysed if a compression myelitis of the lumbar cord 
takes place. 

The course of the disease varies exceedingly, and depends upon the extent 
and chronicity of the inflammatory processes in the bones. Recovery from 
the paralysis may take place after the patient has been bedridden and help- 
less for many months and even years, and where recovery was hardly thought 
to be possible. On the other hand, the progress may be from bad to worse, 
there being a gradually extending myelitis, so that the sphincters become 
paralysed and the patient suffers from incontinence of both urine and faeces. 
Sensation may become impaired, and the patient at last dies of exhaustion 
or the results of cystitis, or not infrequently of tuberculosis dr lardaceous 
disease. For treatment see DISEASE OF SPINE. 

Myelitis.— By far the commonest inflammatory lesion of the cord in 
children is that form which is localised in the grey matter of the anterior 
horns, which has received the misleading name of ‘infantile paralysis.’ 

An acute transverse myelitis occurs in children as well as in adults, but 
it is apparently less common. Disseminated or focal myelitis appears some- 
times to occur during some of the zymotic diseases, as typhoid fever, in- 
fluenza, measles. Transverse myelitis is rare before the age of Io years ; 
it seems mostly to follow exposure to colds or accidents such as occur to 
schoolboys in the football field. In one of our cases, that of a boy of 8 years 
of age, it followed paddling in the water. It is very probable that ‘catching 
cold’ or an accident is only the predisposing, the effective cause being a 
toxin formed by the action of micro-organisms. 

The symptoms are much the same as in adults ; the ultimate chance of 
recovery is, however, greater, as the cord seems to recover itself more readily 
in early life than in later years. There is usually a feeling of ‘pins-and- 
needles’ in the feet, and sometimes rheumatoid pains followed by loss of 
muscular power. At first this may be slight, but after a few hours it becomes 
more marked, and within twenty-four or forty-eight hours it has reached its 
height. There is loss of sensation as well as of motion, varying in extent 
according to the length of cord affected. There is also incontinence of urine 
and faeces ; if the lesion is above the lumbar enlargement, the sphincters 
contract normally, but the control exercised by the will is cut off. The 
commonest part of the cord to be affected is the dorsal region ; often there 
is some feverishness. 

All degrees of motor and sensory paralysis may be present. In severe 
cases almost all power is lost and the legs fall about in a helpless way, 
though usually some power of movement is retained in the toes. The 
reflexes may be completely absent. After a variable period, if the lesion is 
above the lumbar enlargement, the reflexes return and become excessive ; 
there is ankle-clonus, the knee-jerk is abnormally vigorous, and a condition 
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of spastic paraplegia comes on. Sensation, if it has been absent, usually 
returns before recovery of motor power. 

The amount of recovery which takes place is variable ; we have seen 
complete recovery eventually ensue in cases where, from the amount of 
motor and sensory paralysis present in the first instance, we had not thought 
it possible. Many months in bed are necessary to effect this ; the intense 
spastic paralysis gradually lessens and may eventually disappear. 

If the lumbar enlargement is affected, not only is there complete motor 
paralysis, but the muscles waste rapidly, the rectal sphincter is completely 
relaxed, and the! urine dribbles away from paralysis of the sphincter of the 
bladder. 

If the cervical enlargement is affected, the arms are paralysed, the pupils 
may be dilated, and death is apt to ensue from interference with the nerve 
supply to the muscles of respiration. 

As instances of what were probably cases of subacute myelitis, one occur- 
ring after measles and another after what was said to be a ‘cold, we may 
mention the following cases : 


Myelitis following Measles.—Gertrude H., aged 4 years, was quite well till she con- 
tracted measles in August 1882; when convalescent it was noticed she could not stand by 
herself. She remained bedridden till admitted to the hospital in December. At this time 
she could not bear the weight of her body without help; the knee-jerk was exaggerated, 
the front-tap contraction was present, there was no ankle-clonus. She slowly improved, 
and by February 1883 she could stand alone and walk with help, throwing her legs forward. 
She finally entirely recovered after some months. 

Myelitis.—George C., aged 13 years, was quite well till May 1882, when he caught a 
cold and had a feverish sore throat,; after this his legs became weaker, though he could 
always walk with help. He was admitted September 1882 ; both his legs were weak, but 
he could walk, swaying from side to side, bending both knees very much; no loss of sen- 
sation, muscles reacted normally to both continuous and faradic currents ; knee-jerks exag- 
gerated, the slightest touch producing a jerk; there was no evidence of any spinal disease. 
He remained much in the same condition till January 1883, when he went home. He 
finally completely recovered, after attending as an out-patient for some months. 


It is difficult to account for the symptoms in these two cases except on the 
supposition that they suffered from either compression or disseminated 
myelitis, which eventually got well. 

Sir Thos. Barlow records a fatal case of disseminated myelitis 1 occurring 
during an attack of measles, which proved fatal on the eleventh day of the 
disease. He quotes two cases of children, aged 2 years and 3 years re- 
spectively, who suffered from paralysis apparently due to myelitis when 
convalescent from measles. We have seen several similar cases of paralysis 
apparently due to myelitis following measles ending in recovery. 

Treatment..—Perfect rest in bed is of the greatest importance in the 
inflammatory stage, all movements and excitation of the spinal cord being 
avoided as much as possible. The patient should lie on his side or his face 
in preference to his back, so that the spine should not be the most dependent 
part. .Of local applications the spinal ice-bag is probably the best, though 
some prefer the application of moist heat with counter-irritation, such as 


1 “On a case of early disseminated myelitis occurring during measles..—Sir Thos 
Barlow, Proc. of the Royal Med.-Chir, Soc., vol. ii. p. 146. 
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mustard poultices, so as to redden the skin. Probably there are no medicines 
which can control or moderate the inflammatory lesion. Aconite, ergot, the 
bromides, have all been used with varying success. Both mercury and iodide 
of potassium have also been prescribed. He: 

Great care must be taken to prevent bedsores : perfect cleanliness must 
be observed, and pressure taken off any spot where the skin becomes red. 
The incontinence of urine and fzeces is always a source of difficulty, as the 
urine and damp bed-linen fret the skin and give rise to sores. The best 
position for the patient is on his face, so that the urine as it dribbles away 
may be received into a bed-pan. Boric or iodoform cotton wool may be used 
to surround the genitals and absorb the discharges. If there is retention of 
urine, the catheter must be used. No good can be expected from the appli- 
cation of the faradic or galvanic current in the early or inflammatory stages ; 
indeed,.harm may not improbably be done by exciting and frightening the 
child. The more at rest the cord is allowed to remain, the better chance is 


Fig. 144.—Pes Cavus; early case of Friedreich’s ataxy. 


there of absorption of the inflammatory material and recovery of function of 
nerve elements. 

In the chronic stage good may be done by gentle friction applied to the 
muscles, and by the application of blisters or the actual cautery over the 
region corresponding to the disease. A change to the seaside, the patient 
being wheeled out in the open air ina recumbent position, is likely to expedite 
recovery by improving the general health. 

Hereditary Ataxic Paraplegia or Friedreich’s Disease is the name 
given to a form of ataxia which commences for the most part during early 
life, and which tends to affect several members of the same family. It most 
commonly appears during the period of the second dentition or from that on 
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to puberty. The most characteristic feature of the disease is a reeling gait, 
the patient swaying about both in walking and standing, a condition made 
more apparent by the closure of the eyes. The-knee-jerk is quickly lost or 
it may be absent in a still earlier stage ; though in some cases resembling 
this form of ataxia the knee-jerks have been described as present. The 
plantar-reflex is readily evoked and is of the extensor type. Failure of 
muscular power in the legs gradually comes on and the feet assume the 
shape and position called ‘pes cavus.’ There is hollowing of the sole of the 
foot, humping of the dorsum, and the great toe assumes the Z-shape posi- 
tion. (See fig. 144.) 

Lateral curvature of the spine takes place in some cases. Nystagmus is 
a frequent symptom. The intelligence is not affected, but speech in some 
cases is indistinct. The progress of the disease is slow and the patient may 
be bedridden for years. The movements of the hands, head, and trunk are 
apt to become jerky or tremulous when movement is attempted. Late in the 
disease the hands, like the feet, become deformed, developing a more or 
less claw-like condition. 

Nothing is known about the etiology of the disease, but it is remarkable 
that it is apt to occur in several members of the same family. 

The lesion in the cord consists of a sclerosis of the posterior columns, 
but the lateral and anterior may also be affected. The cells in Clarke’s 
column have been found wasted ; and the posterior roots degenerated.. The 
cerebellum has been described as small. 

The diagnosis is not always easy. The facts that the disease begins 
between 6 and Io years of age and affects several members of a family may 
help to distinguish it from disseminated sclerosis. In the latter disease the 
deep reflexes are exaggerated. The resemblance between Friedreich’s 
ataxia and hereditary cerebellar ataxy is very close, but the latter does not 


usually commence till 20 years of age, and the knee-jerks are active and there 
is usually ankle-clonus. | 


Anterior Polio-myelitis. Acute Atrophic Paralysis. 
‘Infantile Paralysis’ 


Etiology.—The disease, which is usually known by the name of ‘in- 
fantile paralysis,’ occurs most frequently during early childhood ; but, as a 
form of paralysis exactly similar occurs during the later years of childhood 
and also during adult life, the name certainly ought to be abandoned. It 
most frequently occurs during the first three years of life, at least four-fifths 
of the cases occurring at this period (Gowers). It is less frequent during the 
first six months than it is during the last half of the first year and during 
the second. It is by no means a rare disease in older children. 

Very little is known as toits cause, and, while it occurs both in the strong 
and weakly, in the majority of cases in our experience it has been met with 
in typically healthy children, with a good family history, and who could not 
be said to ail, and no reason could be assigned for its onset. It certainly 
appears to be commoner during the warm quarter of the year than at 
any other period, and is associated in many cases with gastro-intestinal 
disturbance. It follows occasionally as a sequela of measles, scarlet fever, 
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typhoid, pneumonia, and acute diarrhoea. There has been a growing 
belief during the last few years that the inflammatory lesion in the cord 
is due to the action of toxins produced by micro-organisms. No specific 
micro-organism has at the present time been isolated ; the evidence 
of the bacterial origin of this disease rests upon the fact that limited 
epidemics have been observed, and that other diseases—such as posterior 
basal meningitis, tetanus, and diphtheritic paralysis—are due to toxins 
formed by bacterial action. Epidemics have been described by Medin, 
W. Pasteur, Buzzard, and others, but it is a noteworthy fact that in some 
of the cases neither the symptoms nor the post-mortem findings exactly 
corresponded with typical cases of anterior polio-myelitis. It is important 
to note that some of the patients suffered from the prevailing fever, but not 
from paralysis. In a case of our own recorded below there was a feverish 
attack from which the patient recovered, followed by a similar attack, asso- 
ciated with paralysis of one leg. 

Symptoms.—The course of the disease may be conveniently divided into 
Stages, and, following Gowers, they may be stated thus : 

1. An initial stage, during which the paralysis occurs, usually pre- 
ceded or accompanied by fever, and lasting a few hours to a week. 2. A 
stationary period, which lasts from a week to a month. 3. A period of 
‘regression,’ during which the paralysis disappears in certain of the affected 
muscles, leaving others still paralysed ; this stage usually occupies one to 
six months, 4. A chronic stage, during which atrophy occurs and deformi- 
ties and contractures are developed. Some improvement may take place 
during this stage. 

1. The initial stage is usually accompanied by fever and often by severe 
pain ; in some cases there is gastro-intestinal disturbance. . We have known 
the attack to commence with convulsions, retraction of the head, and coma, 
and a diagnosis of posterior basal meningitis made. Indeed epidemics of 
cerebro-spinal meningitis have been associated with unusual prevalence of 
anterior polio-myelitis. The severity of the attack differs much in different 
cases ; it has rarely been closely observed, being usually attributed to den- 
tition or gastric disorder, and only when the paresis has supervened has. 
the importance of the attack been recognised. The acute attack may be 
entirely absent, or, what is more likely, ill-defined, so that it is overlooked 
by the friends, and the only history obtained is that the child was put to bed 
well, and that in the morning a limb or limbs had become powerless and 
limp. The paralysis is usually first noticed after the acuteness of the attack 
has passed, and in infants it is very likely to be overlooked at first, or 
thought to be due to weakness only. The paralysis may come on suddenly 
without warning ; in one case we know of, the boy fell down in the street 
when out for a walk, and in another a small girl fell down immediately after 
paddling in the sea at Blackpool. It is difficult to say what. proportion of 
cases die in this stage, for probably the nature of the disease would not. be 
recognised, and the attack attributed to the early stage of some acute disease. 
Nevertheless, such cases have been recorded, and lesions found in the grey 
matter of the spinal cord. 

It sometimes happens that two members of a household aré attacked 


with fever, &c. ; one gets well and the other is seized with characteristic 
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‘infantile paralysis’ affecting some group of muscles. In other instances 
two or more members of a household within a few days of one another suffer 
from attacks associated with paralysis of the anterior polio-myelitis type. 

There seems to be no relation between the severity of the initial attack 
and the extent of the paralysis which follows it, some of the most extensive 
and severe paralyses being accompanied by hardly any febrile disturbance. 

In some cases there is an acute attack, which passes away, leaving no 
definite paresis ; another similar attack follows, and when this clears up a 
paralysis is noted. This was the case in the following instance. A boy 
aged 2 years was quite well and running about, when one day he was taken 
suddenly ill, crying, vomiting, and feverish ; the following evening he was 
convulsed ; he was put to bed and continued ill for two or three weeks with 
apparently some brain trouble ; this attack left him very weak ; but he 
gradually recovered and was able to run about again. He continued well 
for two months, when the same symptoms returned ; he cried with pain, 
there was vomiting and fever, followed by convulsions ; he remained ill for 
fourteen days, and just as he was getting up and about again it was noticed 
that his right leg was paralysed. When seen two months after, there was 
wasting and paresis of the right buttock, thigh, and dorso-extensors of 
the foot. 

While in typical cases there is more or less complete loss of motor power 
without the sensory nerves being affected, yet it sometimes happens there is 
severe pain, and in rarer instances anesthesia. It is certain in these excep- 
tional cases that the lesion is not absolutely confined to the anterior horns. 
There may be severe shooting pains before the onset of the paralysis, or 
the pains may remain and there may be hypereesthesia or pain in handling 
the limb. Such cases readily pass muster as ‘hysterical,’ especially in girls, 
but the definite paralysis which remains makes the diagnosis only too 
certain. The following case of severe anterior polio-myelitis commenced 
with severe pain : 

Alice D., cet. 104 years. Quite well till October 1896, when she had two boils on her 
back which troubled her a good deal. On October 31 she did not feel well and had head- 
ache; the next day she was seized with violent pains in the back, arms, and legs, and 
had a temperature of 103°; this continued for three days, when it was noticed there was 
almost complete loss of power in her back, arms, and legs ; the pain was worst in the legs, 
making her scream loudly. She gradually regained power in her back and arms, so that 
she could sit up and feed herself; the left leg remained completely paralysed from the 
rotators of the hip downwards ; the right leg has regained slight power. 


In another case seen with Dr. Sheldon of Macclesfield, a girl of Io years 
had an indefinite febrile attack, followed during convalescence by loss of 
power in the muscles of the right hip; there was some pain complained 
of, and there was hypereesthesia. The paresis of the muscles affected was 
permanent. It is important to remember that if seen during the first week 
the faradic irritability of the muscles may be excessive, and a vigorous 
knee-jerk obtained. 

2. After the paralysis has set in, a period during which the paresis 
of the muscles is stationary ensues, varying from two weeks to six weeks 
or two months. At this time the affected muscles are limp and power- 
less, so that the limb or limbs hang quite useless and flail-like. In 
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the more severe cases almost all the muscles in the body appear to be 
involved ; the child cannot sit up, its head falls to one side through paresis of 
the muscles of the neck, its cry is weak or almost lost from weakness of 
the diaphragm and intercostals, its respiration is shallow and rapid, and its 
limbs relaxed and motionless. The paralysis may be confined to one limb 
or a group of muscles in a limb: thus an arm may hang useless by the side, 
and if raised above the head falls flail-like by the side. One or both legs 
may be powerless, and may be flexed, extended, or rotated without any 
resistance from the tonus of the muscles. The muscles of the neck, back, 
and intercostals may be affected. Hemiplegia is rare. The reflexes, both 
superficial and deep, are lost, so that tickling the sole of the foot or per- 
cussing the patellar tendon meets with no response. It is difficult to judge 
if there is any loss of sensation or at least sensory paralysis. In the most 
severe cases we have noticed that sensation is not as acute as usual: a spoon 
which, to a normal skin, is unbearably hot can be borne without eliciting 
any expression of pain on a recently paralysed foot, and in the same way a 
painfully severe application of faradism will be borne without flinching. 
It must be remembered, however, that the circulation in the skin is 
interfered with by the lesion of the cord, and, moreover, it is much more 
difficult to test the sensations of an infant 6 or 8 months old than it is 
those of an adult. The functions of the sphincters of the bladder and rectum 
are rarely interfered with. We have, however, seen one case of a boy aged 
4 years where for a few days after the onset of the paralysis, which affected 
both legs, a catheter had to be used twice a day on account of paralysis of 
the bladder. 

The irritability of the muscles to the faradic current becomes lessened 
during the course of the first week or ten days, and is usually entirely lost in 
those muscles where a permanent paralysis has taken place, and thus the 
careful testing of the muscles may be of importance for prognosis. To the 
continuous current the muscle irritability is increasing during this period, 
though it gradually is lessened as the muscles waste, and may disappear 
during the atrophic period. The quality of the muscle irritability differs 
from normal, presenting the ‘reaction of degeneration’! due to the degene- 
ration of the nerves to the affected muscles. 

In the majority of cases one limb only is affected, and the muscles of 
one group or groups are more affected than others ; in some few cases the 
paresis at first involves not only the limbs, but the diaphragm and intercostals. 
The most severe case coming under our notice was the following : 


A girl of 9 months was quite well and healthy till June 21; she was able to raise 
herself up in her cradle, and could support herself with help on her feet. She was suddenly 


' In a normal condition the weakest galvanic current which causes contraction of a 
muscle is a descending one—i.e. when the anode or positive pole is on the spine, while the 
kathode or negative pole is on the muscle, the contraction occurring on closure of the 
current. This is the kathode closure contraction, K.C.C. When there has been degene- 
_ Yation of nerves, contraction may occur more readily with an ascending current—that is, 
with the anode on the muscle: the anode closure contraction, A.C.C. Normally, K.C.C. 
is greater than A.C.C. ; in nerve degeneration A.C.C. may be equal to or greater than 
K.C.C. Normally, the opening anodal current, A.O.C., is greater than the kathodal 
Opening current, but this may be reversed in disease. 
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seized with convulsions in which her face and arms twitched ; this was followed by a dis- 
charge from one ear, and at the same time she was completely prostrated, her voice was 
hardly audible, she lay in bed perfectly motionless, except a rolling of the head from side 
to side. She was admitted to hospital on July 30, when the following notes were made by 
Dr, Kershaw: ‘She is a well-nourished child; lies in bed quite helpless ; the lower ex- 
tremities are completely paralysed ; there appears to be some loss of sensation, as only the 
application of the strongest faradic current appears to cause pain. She can bear without 
crying the contact of a hot spoon, too hot to be held in one’s own hand ; can move the right 
arm at the shoulder and elbow, but not the hand; the left arm is completely paralysed, 
though she seems to be able to move the fingers slightly. There is paresis of the inter- 
costals, respiration mainly abdominal. No reactions to the strongest faradic current were 
obtained in the legs ; some response could be obtained in the flexors of the forearm. She 
died of pneumonia on August 7, forty-seven days after seizure’ (see p. 616). 


3. The stage of ‘regression’ or improvement now commences, the im- 
provement continuing for several months, many muscles being completely 
restored, while others become more and more flabby and atrophic. In rare 
instances all the paralytic muscles may recover. The child’s health at this 
time is usually good; it is as bright and cheerful as usual, and there is apparently 
nothing amiss except the paralysis. The muscles, which are gaining in 


power, respond more readily to the interrupted current than at first, while , 


the atrophic muscles fail entirely to react. 

4. After some months improvement ceases, or, at least, any improvement 
which takes place six months after the onset is usually very slight indeed. 
The atrophy mostly goes on, and certain contractures, especially affecting 
the leg below the knee, leading to deformities, are apt to take place. At this 
period it is possible to make a forecast of the amount of paralysis which is 
likely to be permanent, and take stock, as it were, of the real damage which 
has taken place, which is probably much less than at first appeared likely. 
This permanent paralysis may affect a whole limb, though it rarely does this, 
some groups being entirely powerless, others only slightly weakened or not 
affected at all. 

Sometimes the groups affected are associated together in their actions, 
as when the upper arm type of Erb is present, the deltoid, spinati, biceps, 
and supinators being affected, while the muscles of the forearm, excepting 
the supinators, escape, the lesion in the cord being situated on a level with 
the fifth and sixth cervical roots (see fig. 146). The deltoid is especially apt 
to suffer severely and if the muscles attached to the head of the humerus 
are also affected, the head of the humerus may easily slip out of the socket. 
In rarer cases the lower arm type is present, the muscles of the forearm and 
small muscles of the hand being involved. It is important to remember 
that the groups have no relation to their peripheral nerve supply, such as 
would be present if the paralysis was extra-spinal. Very often the muscles 
paralysed have no relation to one another, being picked out, as it were, at 
random. 

In the lower limb the muscles below the knee usually suffer more com- 
plete paralysis than those of the thigh or buttock. The peronei usually 
suffer most, the result being that the heel is drawn up and the foot turned 
inwards (talipes equino-varus) by the unbalanced action of the gastro- 
cnemius ; as time goes on the contracted condition of the calf muscles, aided 
by the shortening of the leg, becomes permanent in consequence of a fibroid 
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degeneration taking place, and the foot can no longer be dorso-flexed, In 
the same way talipes valgus may be produced by paralysis of the tibialis 
anticus, more rarely talipes calcaneus by the paralysis of the gastrocnemius. 
Both legs below the knee may be paralysed, both extensors and flexors ; and 
the patient cannot stand, but progresses by crawling on his hands and knees, 
dragging his wasted legs after him. 

Of the thigh muscles, the rectus, vasti, and adductors are more often 


‘paretic than the hamstrings, and thus flexion of the knee may result and 
become permanent. The glu- 


teal muscles and rotators of 
the hip are often weak, so 
that the child in walking 
gives way at the hip. 

The muscles of the szne, 
sacro-lumbalis, &c.,and those 
of the neck and diaphragm, 
are sometimes permanently 
paralysed. Lordosis is pre- 
sent if the sacro-lumbalis is 
weakened. Lateral curvature 
may be present. In severe 
cases the paralysis is very 
extensive, rendering the pa- 
tient very helpless. Thus in 
the case of the boy figured in 
145 and 146, he could manage 
to sit up for a short time, if 
helped, by supporting his 
trunk with his hands and 
arms. Both legs were almost 
completely paralysed. The 
intercostals were partially 
paralysed, and so also were 
the arms. 

One or both sides of the 
abdominal walls may be 
paralysed, with bulging of 
the abdomen, especially no- 


ticed when the patient sits ~ BOE 
up. If one side only is Fig. 145.—A. H., aged 9 years. Acute Atrophic Paralysis 


legs, back, and arms affected. 

affected there is loss of the 
abdominal or epigastric reflex, which contrasts markedly with the move- 
ment obtained on the other side. 

The paralysed muscles are always atrophied, though at times much sub- 
cutaneous fat may give a delusive appearance of solidity to the muscle. In. 
the most wasted muscles there is a complete loss of faradic irritability : there 
is usually more or less present in those only partially paralysed. The irrita- 
bility to the continuous current gradually disappears as atrophy progresses 
and in the wasted muscles becomes completely lost. 
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Arrest of development of the limbs which are paralysed also takes place ; 
the bones appear to grow more slowly on the paralysed side. Other bones 
such as ribs and pelvis may be affected. The jozm¢s often become more 
movable from relaxation and stretching of the ligaments, as well as from the 
loss of support afforded by the normal muscles ; the articular ends may 
become deformed. The circulation through the skin of the paralysed limbs 
becomes slow, the surface has a blue or purplish appearance and feels cold 
to the touch. Chilblains and ulcers are apt to form on the paralysed limbs, 
and be slow to heal. The bones themselves frequently degenerate ; in 
some cases little true bone may remain, fat taking the place of the osseous 
tissue. Injuries, operative or accidental, of such limbs are slow in healing ; 
on the other hand, acute inflammations rarely attack the tissues. 

Pathology.—There is an acute inflammation, the greatest stress of which 
falls on the anterior cornua of the grey matter in the cervical and lumbar 
enlargements. In severe cases 
the grey matter of the dorsal cord 
is also affected. Observations 
made in recent cases by Rossiter, 
F. E. Batten, and others, have 
shown that the branches of the 
anterior spinal artery are throm- 
bosed, there is an effusion of 
leucocytes and the nerve cells in 
the anterior horns are degenerated. 
Minute extravasations of blood 
are frequently seen. Many de- 
generated nerve fibres may be seen 
in the root zone and other tracts. 
In our own case (p. 613), similar 
changes were visible in the grey 
matter of the lumbar, dorsal, and 
cervical cord. In the medulla 
there was an engorgement of the 
: vessels. During the next few 

Fig. 146.—A. H., aged 9 years. Acute Atrophic months an absorption of inflam- 

Haralsis; he can sit up by help of band 33h" matory material and perhaps also 

repair of damage by the forma- 

tion of new nerve fibres or cells goes on, while a certain amount of muscular 

power which has been lost is regained. Finally a sort of cicatrisation 

or shrinking takes place, leaving a permanent paralysis of the muscles 
supplied by the nerve centre which has been destroyed. 

Degenerative changes take place in the nerves which are connected with 
the damaged centres in the cord; the muscles also waste; their con- 
nective tissue becomes hypertrophied, so that in extreme cases very few 
muscular fibres are left. The muscles which antagonise the paralysed 
muscles mostly also waste, their muscular fibres becoming replaced by 
connective tissue. 

Prognosis.—In ordinary cases prognosis as regards life is favourable. 
As regards muscles, there is a strong probability that partial, not complete 
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recovery, will take place. It is very difficult at first to estimate how much 
this will be, but it is often more than is anticipated. 

Diagnosts.—The diagnosis during the acute attack is always difficult, 
mostly impossible ; the fever, delirium, and convulsions sometimes present 
naturally suggest some cerebral disease such as meningitis or the onset of | 
scarlet fever or pneumonia. It is only when paralytic symptoms present 
themselves that the diagnosis is made ; even then the paralysis may be over- 
looked, especially in young children, it being supposed that the child is 
simply weak as the result of the acute attack. When once the paralysis has 
set in, diagnosis is easy, though when paraplegia is present the distinction 
between transverse myelitis of the lumbar region and polio-myelitis may be 
difficult, but we must bear in mind that anterior polio-myelitis is infinitely 
the more common disease during early life. We have once or twice when 
seeing the patient within a day or two of the onset of the paralysis noted 
an exaggerated knee-reflex, and in consequence excluded anterior polio- 
myelitis, but later the knee-reflex has disappeared, and the wasting of the 
limb made it certain we were mistaken. Under similar circumstances the 
faradic irritability is well marked, but disappears later. . 

We have several times known the mistake made of diagnosirig anterior 
polio-myelitis when the condition of immobility was due to periosteal tender- 
ness caused by infantile scurvy. In one case we saw, where there was a 
slight facial paralysis, associated with paralysis of most of the muscles of 
the opposite arm, accompanied by severe pain, it was thought to be 
a case of neuritis, and a moderately good prognosis given. The facial 
paralysis disappeared, but the arm only partially recovered. 

In cerebral paralysis there is no loss of faradic irritability, and no 
muscular wasting takes place. | 

Treatment.—The treatment of anterior polio-myelitis in the early stages 
is that of an acute inflammatory lesion of the cord. The child must be kept 
as quiet as possible in bed, given a milk diet, and good may possibly be done 
by applying mustard poultices to the spine. If there is fever, aconite and 
bromide of potassium may be given. When the acute stage has passed 
away, and the child is left in a prostrate condition, the greatest care must be 
taken to keep the child at rest as much as possible, all excitement of every . 
kind being avoided. It must be borne in mind that, in patients dying many 
weeks or even two or three months after the onset, evidences of the inflam- 
matory lesion may still be found in the cord, and during this period absorp- 
tion of inflammatory material is going on, and the object to be aimed at in 
treatment is to secure the recovery of as much of the damaged cord as 
possible. A variable amount of nerve tissue has been certainly irretrievably 
damaged, but some recovery is certain, and the more the general health 
is maintained and the child kept at rest, the more it is likely that recovery 
will take place. 

It may be doubted if there are any medicines which have any direct 
influence over the nutrition of the cord or directly influence any morbid pro- 
cesses going on. Perhaps the most likely drugs to be of service are seda- 
tives such as belladonna and bromides in combination with iron or quinine. 

The question of how soon should massage or electrical treatment be begun 
is an important one ; for on the one hand, the paralysed muscles are quickly 
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wasting on account of their nerve centres being damaged, but on the other 
hand the disturbance of the child, the fright and excitement of the daily 
application of the battery, are not unlikely to do harm. The application of 
the battery current is hardly likely to modify or favourably influence the 
lesion of the cord, but it may help to maintain the nutrition of the muscles 
while recovery is taking place in the cord. Gentle rubbing or massage of 
the paralysed limb or limbs may be practised from the first, and voltaic 
currents may be used within a month or six weeks. It is wise to begin 
with a very weak current, at first using large wet sponges as electrodes, 
and frequently interrupting the current, which after a few applications should 
be just strong enough to secure a contraction. The application should be 
made daily for many months, especial care being taken to select the 
paralysed muscles in the limb. 

An important part of the treatment is to encourage the patient to put 
forth as much voluntary power as possible, and he should constantly try to 
use the weakened limb. We believe that systematic attempts to use the 
paretic muscles, combined with shampooing of the limb, are of more value in 
promoting recovery than any electrical applications. The circulation in the 
paralysed limb is certain to be slow and defective ; friction of the skin, with 
kneading of the muscles, is certainly beneficial ; while a well-selected series 
of movements attempted on the part of the patient, or carried out by an 
attendant, assists the return of power in the muscles. These measures must 
in most cases be persevered in for many months, if not years, in the hope 
of improvement. The paralysed limbs must be warmly clad and carefully 
protected from cold. 

Much may be done in the chronic stage by means of mechanical devices 
such as the application of artificial muscles and splints to prevent and correct 
deformities and support the limb. Division of the tendo Achillis, plantar 
fascia, and other resisting structures is often required. Some progress has 
been made in recent years in muscle and tendon grafting. For useless flail- 
like limbs the question of excision of joints to procure greater stability, or 
even of amputation, has to be considered. (Vde also chapter on TALIPES.) 

Chronic Spinal Muscular Atrophy. Progressive Muscular 
Atrophy.—This disease for the most part belongs to adult life, and but 
rarely occurs in children ; the progressive muscular atrophies most common 
during early life are those classed with the muscular dystrophies (see p. 620). 
The following case illustrates this somewhat rare disease. 


Peter. L., aged ro years (see fig. 147). Mother stated that two months ago she noticed he 
could not button his trousers or coat; about the same time she noticed that he walked badly ; 
his arms and shoulders have been getting weaker, and he has difficulty in taking his coat 
off. On admission it was noted that the thenar and hypothenar eminences of the right hand 
were extremely wasted, indeed had almost entirely disappeared ; the interossei were much 
wasted. There was similar wasting in the left hand, but not so marked. The fingers of 
the right hand were extended at the metacarpo-phalangeal joints, thus giving the hand a 
‘claw-like’ appearance. There was wasting of the right forearm and upper arm, both 
flexors and extensors. The deltoid was not much affected. ‘There was wasting of the 
muscles of the sole of the foot of the right side, giving it a hollowed-out appearance, the 
right great toe was dorso-flexed at the metatarso-phalangeal joint, the calf and muscles of 
the legs were flabby, but not much wasted. The muscles of the left foot were wasted, but 
less than the right. There were no fibrillar twitchings in the muscles, the knee-jerks were 
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increased, no ankle-clonus, the elbow-jerk was present. ‘The galvanic reactions of both 
hypothenar eminences showed A.C.C, - K.C.C, Interossei A.C.C. = K.C.C. on the 
right side, K.C.C, < A.C.C. on the left. No contractions with a strong faradic current 
could be got on the right hypothenar and thenar eminences ; a slight contraction on the 
interossei of right and muscles of the left hand. The muscles of the scapulze and back 
are flabby, but there is no definite wasting or paresis. The face wears a more or less 
expressionless appearance, but there was no paresis or actual muscular wasting. 


Neurologists usually distinguish between the ‘hand-shoulder’ type and 
the foot or ‘ peroneal’ type of chronic spinal muscular atrophy. The first of 
these types is for the most part a disease of adult life, while the peroneal 
type of Tooth mostly commences before puberty. In the case related the 
wasting and the weakness of the hand and feet commenced about the same 
time. Both types have many symptoms in common ; there is gradual weak- 
ness, and marked wasting of certain groups of muscles, other groups of 
muscles becoming gradually affected. Usually, but not always, there are 
idiopathic fibrillations of the affected muscles, the faradic irritability dis- 


Fig. 147.—Peter L., aged 10 years. Acute Muscular Atrophy. * 


appears, the galvanic irritability is lessened and altered in quality (reaction 
of degeneration). In the hand-shoulder type usually the wasting commences 
in the thenar and hypothenar eminences of one hand, gradually involving 
the arm and shoulder and also the muscles of the hand of the opposite side. 
In the peroneal type, the wasting usually begins in the extensor of the great 
toe, the extensor of the toes, the peronei or small muscles of the soles of the 
feet. Gradually, ‘club-foot,’ talipes equino-varus, makes its appearance. 
The paresis and wasting may slowly spread to other muscles. We have 
known a slight degree of the peroneal type present in several members of 
the same family—namely, a hollowing out of the sole of the foot, a paresis of 
the peronei with a resulting over-action of the gastrocnemius, and a marked 
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dorsi-flexion of the great toe (see fig. 147). The ‘family toe’ is spoken of 
as a joke! This condition is by no means uncommon, and may remain 
stationary for years at least. : 


Peripheral Neuritis 


We have already referred to the fact that a form of paresis or paralysis 
may accompany or follow an attack of diphtheria. The ptomaines present 
in the blood give rise to a degeneration or neuritis of the terminal nerve 
fibres. While it is far more common after diphtheria than any other disease, 
it occurs also after influenza and some other zymotic diseases. Occasionally 
peripheral neuritis accompanies rheumatism and chorea, and we have also 
noted it when no history could be obtained of any disease preceding the 
paralysis. That it occurs in connection with influenza we feel sure ; in one 
case coming under our notice paresis of the ciliaris muscles occurred in 
a boy aged 7 years during convalescence from influenza, and where 
diphtheria could be excluded with certainty. In another case of ‘ours 
of pneumonia which appeared to be due to influenza, paresis of the inter- 
costals, diaphragm, and extremities supervened during convalescence, and 
ended fatally. 


The Muscular Dystrophies 


In this group the lesion is regarded as primarily muscular, there is a 

tendency to occur in the same family, and it is specially characterised by 
wasting of the muscular tissues. The pseudo-hypertrophic form is by far 
the most common. 
I, Pseudo-hypertrophic Paralysis.—Very little is known about the 
etiology of this particular disease. It is apt to run in families, and, strange 
to say, while it affects boys far more frequently than girls, in some 
families it affects the boys only, and in others it affects the girls. In 
some cases there is a family history of the disease, and it appears it may 
be transmitted through the female side without the women themselves 
being affected (Gowers). In one of our own cases the patient’s brother 
was an epileptic, but it rarely happens that any family tendency to nervous 
disease exists. 

Symptoms.—In the majority of cases symptoms first make their appearance 
during the second or third year, the child being late in learning to walk, the 
parents attributing this to backwardness or weakness. In some cases the © 
symptoms of weakness are noted after the child has been walking some time, ~ 
perhaps as late as the six or seventh year. The early symptoms are those of 
weakness in the legs. As Gowers well put it, ‘these children usually walk 
late, also walk clumsily, fall with ease, and rise with difficulty.’ If placed 
upon the ground they either cannot get up without help, or, what is more 
likely in the early stages, they are obliged to use their hands in rising, 
pushing themselves off the ground and catching hold of chairs or table- 
legs to help themselves up. They walk clumsily, with a swaying gait, are 
quickly tired, and have to be wheeled about in a perambulator long after 
children of a corresponding age are running about. 
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In other cases the friends pay little heed to the backwardness in walk- 
ing, but are struck with the size of the calves or perhaps apparent stoutness 
of the child. At4 or 5 years of age, often earlier, the muscular hyper- 


Fig. 148.—A case of Pseudo-hyper- 
trophic Paralysis in a boy of 10 
years ; showing enlarged calves and 
slight talipes equinus. 


trophy is conspicuous. The muscles of the 
calf are strikingly enlarged, firm and hard ; as 
are usually also the glutei and lumbar muscles 
—less often the hamstrings, extensors of the 
knee, and dorso-flexors of the foot. Of the 
other muscles, the infra-spinatus is, next to 


Fig. 149.—Same case as fig. 148; showing hyper- 
trophied deltoid and infra-spinati. 


the calf, the most frequently enlarged, and, 
as Gowers points out, this enlargement of the 
infra-spinatus may be of diagnostic import- 
ance. The deltoid and supra-spinatus are 
often enlarged, the latissimus is mostly wasted, 
and the rule is that the other muscles of 
the upper extremity are wasted rather than 


hypertrophied. In rare cases the masseters and muscles of the tongue are 


enlarged. 


The muscles, whether enlarged or wasted, are weak, and it is this weak- 
ness of certain muscles which gives rise to the characteristic movements 
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of the child. The waddling gait is the result of weakness of the gluteus 
medius and extensors of the hip generally. The difficulty in rising from 
the floor is due to the paresis of the extensors of the knees in the first 
part of the act, and the extensors of the hips in the second, the patient 
assisting the extension of the hips by placing his hands on his knees, 
and ‘climbing up himself’ by grasping his thighs alternatively. with his 
hands. 

Later in the disease the enlarged muscles contract, the earliest to shorten 
being the calf muscles, so that a talipes equinus is produced. Later on, the 
knee and elbow may become flexed. 

The weakness of the extensors of the hip produces a certain amount 
of lordosis or curvature of the spine with the concavity backwards, the 
patient assuming this position in order to maintain his balance. (See 
figs. 148, 149.) 

In the last stages the patient becomes entirely bedridden and helpless, 
partly on account of the paresis of the muscles, partly also in consequence 
of the muscular contractions producing talipes equinus. In this stage the 
enlarged muscles mostly waste, and consequently lessen in size. The 
electric irritability of the muscles is unaffected both to the continuous and 
interrupted current at first ; later, as the muscular fibre wastes, it gradually - 
disappears. The knee-reflex, at first normal, gradually disappears for a 
similar reason. In children suffering from this disease the mind is often 
weak. 

The progress of the disease is slow, extending over many years, the 
patient possibly being helpless and bedridden, having almost lost the use 
of his legs. He is even unable to sit up on account of the wasting of the 
spinal muscles, but is usually able to use his hands to the last. Death is 
apt to take place from bronchitis ; this was the case in one of our own 
patients who lived to the age of 12 years, the disease having existed at least 
8 years. In the majority of cases, where the disease begins early, death 
takes place soon after puberty, at any rate among the hospital patient class ; 
under the most favourable circumstances, where great care is taken of the 
patient, life may be prolonged to a greater age. The course of the disease 
appears to be slower in girls than in boys. 

Diagnosis. —This is most difficult in young children in the early stages, 
and in the absence of typical enlargement of the calf muscles and infra- 
spinati. A fat, yet weakly, child of 3 or 4 years of age, who is late. in 
walking and more or less rickety, may somewhat simulate a case of pseudo- 
hypertrophic paralysis in its gait, and in the difficulty of getting up. Usually — 
there is sufficient enlargement and hardness about the gastrocnemii to make 
the diagnosis tolerably clear, especially if there is corresponding enlarge- 
ment of the infra-spinatus and wasting of the latissimus dorsi. In the 
absence of muscular enlargement, especially if there is wasting, the disease 
may be confounded with idiopathic muscular atrophy ; but the latter disease 
is rare before puberty, is apt to affect the face and hands, and to avoid the 
calf muscles. A fragment of muscle may be obtained, and muscular 
atrophy can be excluded if there is an excess of fibroid and fatty tissue 
present. 
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Prognosis.—The cases slowly, but surely, get worse ; the weakness year 
by year increases, though a certain amount of temporary improvement may 
take place. We have-seen cases which we believe to have been examples of 
this disease in a mild form get entirely well. 

Pathology.—The disease has been conclusively proved by the careful 
examination of Gowers and others to be primarily a disease of the muscles, 
and if changes take place in the spinal cord they are only secondary. There 
is an overgrowth of connective and fatty tissue ; it is the latter which forms 
the enlargement of the muscles, and it is the absence of muscular fibres 
which renders them weak. The shortening which takes place is due to the 
contraction of the fibrous tissue. 

Lreatment.—Medicines, except those which are likely to improve the 
general health, are of little use. The treatment which has proved itself of 
the greatest use in checking the progress of the muscular wasting is exercise 
of the affected muscles by well-arranged movements, which the patient is 
encouraged to perform, and friction, with passive movements, so as to pre- 
vent shortening of the muscles. We have certainly seen cases which have 
been admitted into hospital improve in no inconsiderable degree under this 
treatment. It is needless to say it must be systematic and carried out with 
the greatest patience, if it is to be successful. 

2. Suvenile Form of Muscle Atrophy (Erb).—This form of muscle 
atrophy resembles in some respects pseudo-hypertrophy of muscles, and some 
cases occur in which it may be difficult to say to which class they belong. 
We note here also the tendency to run in families, as in pseudo-hypertrophic 
paralysis, There is weakness and wasting of certain groups of muscles ; 
the upper-arm muscles are usually first affected—namely, the biceps, triceps, 
and supinator longus ; the lower part of the pectoralis major and minor, and 
also the serratus, trapezius, latissimus and rhomboidei often also suffer more 
or less atrophy. The deltoids, infra- and supra-spinatus, usually escape ; in 
some cases they have been described as hypertrophic. The muscles of the 
forearm and hand for the most part are not affected. In the legs, the 
quadriceps, the flexors of the hip, the glutei, the peronei and tibialis anticus 
may be affected. The muscles of the spine, especially the sacro-lumbalis, 
may be wasted more or less. The electric irritability of the muscles is 
lessened in proportion to the wasting. There is no reaction of degeneration. 
The disease is essentially chronic. 

3. Infantile Muscle Atrophy of the Face (Landouzy, Dejérine).—This 
form is closely related to (2), if not actually belonging to the same class. 
This disease appears to be almost entirely observed in children. There is 
wasting of the muscles of the face, especially the orbicularis oris, zygomatics, 
and frontalis. The expression of face is peculiar, and there is a curious 
alteration of expression if the child laughs or smiles, on account of the 
paralysis of the zygomatics which elevate the angles of the mouth. On account 
of the weakness of the orbicularis oris, the lips are separated and the lower 
lip protrudes. The tongue, eyeball muscles, and muscles of mastication 
escape. The course, like that of other diseases of this group, is chronic 
and progressive. 


624 Diseases of the Nervous System 


Myotonie. Thomsen’s Disease 


The first symptoms of this rare disease are observed during child- 
hood, and apparently persist through life. The disease is apt to affect 
several members of the same family, and can be traced back through several 
generations. The characteristic symptom is that, whenever the patient 
attempts to move, the muscles assume a condition of cramp or tonic spasm. 

After a few attempts to use his limbs the patient succeeds in gaining 
command of the muscles, and the spasm does not return till after a period 
of rest. No treatment appears to be of any use. 


CHAT hin NX Vit 


DISEASES OF THE GENITO-URINARY SYSTEM 


Abnormal Conditions of Urine 


WE have already referred to the fact (p. 7) that while infants and children 
pass a smaller quantity of urine per diem than adults, yet relatively—for their 
weight—they pass more, and this is also true of the urea excreted. The 
amount of urine passed is influenced by slighter causes, such as cold feet, 
chills, indigestion, &c., during early life than later. Speaking generally, the 
urine excreted by children is of a paler colour, lower specific gravity, and is 
less concentrated than the urine of adults. The amount passed is increased 
in such conditions as diabetes mellitus and insipidus, while it is diminished 
in acute nephritis and most febrile conditions. 

Lithemia. Uricacidzemia.—We have quoted the observations of 
Carri¢re and Monfit (p. 7) to the effect that both actually and relatively 
less uric acid is excreted by children as compared with adults ; but we must 
add that this is not in accordance with the observations of some other authors. 
Thus Haig says, ‘ for while in adults urea is formed in about the proportion 
of 3 or 4 grs. per lb. of body-weight per day, uric acid in its normal rela- 
tion to urea of 1 to 35 would be about 09 (OLL gr. per ‘Ibi per ‘day +2 ina 
child 3 or 4 years old urea may be as much as gor Iogrs. per Ib. and uric 
acid 27 to °3 gr. per lb. of body-weight.’ 

Unfortunately the estimation of uric acid in thé urine is a complicated 
process and there is no clinical method of ascertaining with certainty if the 
uric acid in the urine is above or below the normal amount. Uric acid 1s 
only in evidence when it is deposited in fine reddish crystals, or as a bulky 
precipitate in the form of urates which separates from the urine on cooling ; 
the degree of acidity and concentration of the urine must be taken into 
account in judging whether there is an excessive quantity of uric acid being 
excreted or not. We find that a more or less copious deposit of uric acid is 
common in children convalescent from scarlet fever and other febrile 
diseases, and it is said to occur also in children who have inherited a gouty 
diathesis. This sandy deposit is seen not uncommonly in the urine of quite 
young children, and such may complain of soreness and redness around the 
meatus ; often as much as a teaspoonful of deposit may be seen in the cham- 
ber vessel in the morning. In one case we knew of, quite a tablespoonful 
could be seen at times, especially in urine which was passed with a stool, or 
after some rough movement as a pony ride. In such cases presumably the 
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uric acid has been deposited in the kidneys, pelvis, or bladder, and becomes 
dislodged by straining at stool or by rough movements. : 

It is very common to find urates deposited from urine on standing and 
cooling. There is not much significance in this, though if it occurs habitually 
we should naturally be suspicious that an excess of uric acid was being 
excreted. It usually occurs when the skin has been acting freely and the 
urine is concentrated. 

Haig has collected evidence to show that an excessive quantity of uric 
acid in the blood or joints may give rise to headache, asthma, eczema, 
epilepsy, Bright’s disease, rheumatism, &c., but it cannot be said that his 
views have been universally accepted in their entirety. 

In those children who from time to time pass uric acid in their urine, t 
is well to give alkalies, as citrate of potash, effervescing phosphate of soda, or 
Carlsbad salts. The diet should consist for a time at least of vegetables, 
eggs, and milk ; butcher’s meat, beef teas, and meat extracts being avoided. 

Woematuria.— Blood is present in the urine in a variety of conditions, in 
general diseases as well as in local, and a difficulty may not infrequently be 
experienced in determining the source from which the bleeding takes 
place. 

Heematuria or heemoglobinuria occurs at times in infants a few days or 
weeks old, who are also jaundiced ; epidemics of such cases have been 
described by Winckel and Bigelow as occurring in lying-in hospitals (p. 31). 
Two fatal cases, in which heemoglobinuria was present in infants 5 months 
and 8 months old respectively, have been described by Hirschsprung. In : 
both cases the symptoms supervened suddenly; there was cyanosis, dark 
albuminous urine and feverishness ; in one of the cases there was dyspnoea 
(ureemic) and tetany of the hands and feet. The Aost-mortem showed that 
all the organs were of a dirty brown colour, and the blood in the body had 
undergone a remarkable change. Similar cases have occurred from 
poisonous doses of chlorate of potash, but neither of these cases had been 
taking this salt. 

Hzematuria occurs in rare cases in wasted infants and young children 
from thrombosis of one of the renal veins, a consequent haemorrhagic infil- 
tration of the kidney taking place. 

We should say the commonest cause of hematuria in infants and 
children under 2 years of age is infantile scurvy (p. 207). In some cases 
hematuria is the first symptom; usually spongy gums are present, but 
periosteal tenderness may be absent. Hzeematuria may succeed the tender-. 
ness and immobility of the limbs. The infant is generally pallid and is more 
or less markedly rickety. The nurse probably notices that the urine stains 
the napkin, it may bea bright red, or in milder cases a yellowish-red colour. 
If the urine is passed into a vessel a red sediment of blood corpuscles settles 
to the bottom, leaving the fluid portion tolerably clear, but if much blood is 
present the supernatant liquid is bright red. We can call to mind several 
instances where folate suffering from hematuria from this cause were 
sounded for stone ; it is needless to say that no stone was found, and they 
quickly got well when their diet was changed. It is uncertain whether the 
blood oozes from the kidneys or bladder. In these cases there .is no 
nephritis, only a passive oozing of blood. 
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Heematuria may be the first symptom of hemophilia, and in any case 
where the diagnosis is doubtful the family history should be inquired into 
for similar cases. Hzematuria is often associated with purpura, and may 
occur in acute cases of variola, diphtheria, or typhus, resulting from the rapid 
blood change which takes place in these diseases. 

Hzematuria may be present in acute nephritis ; in this case the urine is 
usually of a smoky tint, or more the colour of porter, but in some cases the 
colour may be bright red from the large amount of blood which it contains, 
We have seen hemorrhagic nephritis following scarlet fever, diphtheria, and 
pneumonia. A microscopical examination of the deposit which falls to the 
bottom of the glass after the urine has stood for a while will show blood and 
epithelial casts in cases of nephritis. Blood in the urine also occurs in cases 
of renal or vesical calculus, more rarely in tuberculous kidney, sarcoma of the 
kidney, and vascular growths in the urethra or bladder. 

Poisoning by chlorate of potash, cantharides, or turpentine as a cause of 
_ hematuria must not be forgotten. : 

Intermittent Heemoglobinuria occurs in children as in adults, but it is 
a comparatively rare disease. 

Treatment.—The treatment necessarily depends upon the cause, and the 
history of the case, and other symptoms apart from hematuria, must be care- 
fully considered. It is important to exclude stone in the bladder as the 
cause of hematuria, and in all cases where the cause of the blood in the 
urine is doubtful it is wise to explore the bladder with a sound. Heematuria 
may be the only symptom of the presence of astone. In haematuria depend- 
ing upon an impoverished condition of blood the most important part of the 
treatment consists in improving the condition of the general health. Meat 
juice, orange or lemon juice, with dialysed iron or the perchloride, may be 
given. Styptics may also be given, though we have frequently been dis- 
appointed with their action. Of these ex. hamamelis lige (UiS:P.)j ins §=15 
minim doses, may be given every four hours, and continued for some days. 
Gallic acid 4-2 grs., with aromatic sulphuric acid, is sometimes efficacious 
where hamamelis fails. Spirits of turpentine 3-3 minims in mucilage, or 
liquid extract of ergot 2-10 minims, may be tried. 

Pyuria.—Pus present in the urine may come from any part of the 
urinary tract or from an appendicular, perinephritic, or spinal abscess open- 
ing into the bladder or urinary tract. The most common causes are pyelitis, 
tuberculous kidney, calculus, and cystitis. 

Cystinuria.—Occasionally cystin may be found in considerable quanti- 
ties. The urine is opalescent when passed, and on examining the deposit 
with a low power after standing crystals of cystin will be seen. In a case of 
our own, a girl of 9 years, attacks of ‘recurrent’ vomiting were followed by 
the appearance of cystin in the urine. 

Albuminuria in apparently Healthy Children.—Albumen in more 
or less quantity is found in the urine of a considerable number of children and 
young adults, who have no definite symptoms of renal disease and who are 
in good health, or at any rate are not considered ill by their friends. The 
frequency with which this albuminuria is found during early life has been 
differently estimated by various observers. Thus, Ward (quoted by Dr. S. 


West) found on examining the urine of 126 children attending Dr. Garrod’s 
SS2 
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out-patients at Great Ormond Street, that in one-fourth (24°6 per cent.) of the 
cases was more or less albumen ; but in only 7°5 per cent. was the amount 
appreciable. The test used was boiling and the addition of acetic acid. 
Dr. Clement Dukes, as the result of his experience, concludes that at least 
22 per cent. of schoolboys (10-18 years) have albuminuria. Probably every 
physician who methodically examines the urine of his patients will have 
been struck with the frequency with which he gets a cloudiness on boiling 
which does not disappear on adding acetic acid ; and this in patients or 
proposers for insurance who have no symptoms of Bright’s disease. This is 
especially true in boys and girls of school age. It is not necessary for us here 
to discuss the significance of mere traces of albumen, or to decide the some- 
what difficult question as to whether the opalescence is due to serum 
albumen, nucleo-albumin, globulen, or some other proteid, though it is 
doubtless wise in those cases in which traces only are found to examine, if 
possible, other specimens passed at different times of the day and on 
different dates. ‘The cases which are most perplexing and difficult are those 
in which considerable quantities of albumen are found in some specimens, 
and no albumen or only traces in others. Such cases have been described 
as ‘cyclic’ or ‘intermittent’ albuminuria. They occur by no means infre- 
quently in boys and girls from 8-16 years, and are quite as common in our 
experience in girls as in boys. The urine passed on or before rising in the 
morning is free from albumen, or nearly so, while specimens passed after 
breakfast or midday give perhaps a thick cloud on boiling, or it may be 
sufficient to deposit on standing 4 to 3 of its volume of precipitated albumen. 
The amount varies during the day, and is again absent after a night’s rest. 
The urine is usually of high specific gravity, 1025 to 1030, both when 
albuminous and also when free from albumen. No blood or casts are 
detected on microscopical examination. There is no puffiness nor cedema, 
and no cardiac hypertrophy. The patient appears quite well, and wonders 
why he is physicked, dieted, or put to bed. The albumen disappears when 
the patient is kept in bed on a fluid diet, but probably appears again when 
he gets up and about and goes back on ordinary diet. Dr. C. Dukes has 
described a similar class of case, but calling special attention to the fact that 
the intermittent albuminuria is very frequently associated with frontal 
headache, high tension pulse, and a tendency to faint. We can certainly 
confirm his observations from our experience. 

In connection with these cases we must bear in mind that intermittent 
albuminuria is common in children recovering from scarlatinal nephritis and 
also diphtheria. We have often noticed in our fever ward that in children 
who have had cedema and albuminous urine and apparently recovered, the 
albumen has disappeared while they were kept in bed on a milk diet, but 
reappeared when they were allowed to get up and go about the ward. We 
have several times discovered ‘intermittent’ albuminuria in children in families 
where one or hore members have died young of Bright’s disease. In all 
forms of Bright’s disease the urine is apt to contain less albumen when the 
patient remains in bed than when he is up. 

What is the prognosis in these cases of albuminuria without definite 
symptoms of ill-health? In the majority of instances they improve, and 
finally the albumen disappears in the course of months and years. In 
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another class, the patient remains for years zz statu guo ; one of our cases 
has been more or less under observation for ten years, and is now 18 years 
of age, and still has albumen in his urine. In a third case, after a while 
definite symptoms of Bright’s disease, such as puffiness of the face and 
cedema, develop. ‘This has been so in one or two cases which we know of. 

The prognosis, in any case, will be more serious in those patients who 
have at one time suffered from nephritis, and in those with a family history 
of Bright’s disease. 

The treatment of these cases presents the difficulty that the patients are 
not ill, that the course is chronic, and the friends are apt to think that an 
unnecessary fuss is being made. It is clear in such cases, however, that a 
guarded prognosis must be given, and every care taken, especially during 
the winter months, to guard against exposure to cold. Where there is 
evidence of the uric acid diathesis, alkalies, such as the effervescing citrate 
of potash, or phosphate of soda, should be given with an occasional dose of 
calomel. If there is any history of Bright’s disease in the family, it is well, 
if possible, for the patient to winter abroad or in the south-west of England. 
Butcher’s meat, in all its forms, should be interdicted, for a while at least. 


Diseases of the Kidney 


Congenital Anomalies of the Kidney.—The principal malformations 
of the kidneys found Jost mortem are: (1) absence, or only a trace, of one 
kidney, with hypertrophy of the other ; (2) ‘horse-shoe’ kidney, in which the 
two kidneys are united by a bridge of kidney tissue, giving the organs a horse- 
shoe shape. The kidney is placed with its convexity downwards, the ureters 
passing down behind the bridge. (3) The kidneys are frequently found 
lobulated, the surface being deeply fissured, or divided into ‘lobules’ as in 
the foetal state. (4) Movable kidney. 

These abnormalities, though of extreme importance in reference to opera- 
tions on the kidneys and the diagnosis of abdominal tumours, need not be 
further referred to here. Obliteration of one ureter, partial or complete, may 
give rise to hydro-nephrosis and require operation, as in a case reported by 
Tuckwell and Symonds of Oxford.' Incontinence of urine from an abnormal 
opening of the ureter just in front of the meatus urinarius has also been 
met with.? | 

Displaced or Movable Kidney.—‘ Movable kidneys, though quite 
common in adults, especially in women, are not often discovered in infants 
and children. We have known several instances, but have not seen a well- 
marked case fost mortem. Comby reports eighteen cases coming under his 
notice ; sixteen were in girls and two in boys. It is probable that this condi- 
tion in children is usually congenital, the attachment of the kidney is longer 
and looser than usual, and it is surrounded by peritoneum and attached by a 
mesentery. 

The right kidney is affected in the vast majority of cases. In fourteen 
of Comby’s cases the movable kidney was associated with dyspepsia and 
dilatation of the stomach ; this association of movable kidney and dyspepsia 


1 Brit. Med. Journ. November 17, 1883. 
2 Archives'of Pediatrics, November 1894. 
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is common at all ages, and probably depends upon the close connection 
between the renal and solar plexuses. The same author speaks of parox- 
ysmal pains in some cases, apparently from the kidney becoming twisted 
and the ureter occluded. In the majority of cases no symptoms are appa- 
rently produced, and the movable kidney is discovered by accident. In 
palpating the kidney, the left hand should be placed in the lumbar region 
behind, while the right is pressed backwards from the front, an attempt 
being made to seize the kidney between the two hands ; its mobility can thus 
be tested. In some cases the kidney can be pushed upwards under the liver 
or downwards to the brim of the pelvis. A severe case might justify 
operation, otherwise the treatment is palliative. 

Tumours of the Kidneys.—Swellings occurring in the region of one 
of the kidneys may be due to one of the following causes : 

(1) New growth. (2) Tuberculous or other abscess in the kidney. 
(3) Hydro-nephrosis. (4) Perinephritic abscess. 

(1) Renal New Growths.—Two forms of renal growth appear to be 
met with. The one is a primary growth in the adrenal body, the other is 
an adeno-sarcoma, taking origin in the Wolffian body, and lying at first in 
the hilum of the kidney. By its growth it presses into and spreads out or 
displaces the kidney rather than infiltrates it. 

The structure of these growths consists of a series of tubes, with an 
epithelial lining and a connective-tissue stroma, which may also contain car- 
tilage and muscle elements from inclusion in course of the tumour growth. 
Metastasis occasionally occurs, both by the blood and more rarely by the 
lymph stream. A few instances of symmetrical growth involving both kid- 
neys are on record. The epithelial lining of the branched and convoluted 
tubules derived from the Wolffian body has been seen in section, and 
probably given rise to the belief that some of these growths are carcinomata. 
(Vide Strong, ‘ Archives of Pediatrics,’ May 1903.) 

In the minority of cases the new growth appears to begin in the kidney 
itself—at least no trace of the kidney can be found fost mortem, but traces 
of kidney structure may be found scattered through the tumour on micro- 
scopical examination. 

Renal sarcomata are usually soft in consistence, resembling brain sub- 
stance, and frequently contain masses of blood clot and altered blood in 
consequence of hemorrhages which take place into their substance. They 
often attain to great size, weighing many pounds, and by their enlargement 
displace the other organs of the abdominal cavity. The liver or spleen is 
pushed upwards, the small intestines are pushed on one side or backwards ; — 
the large intestine, where it crosses the tumour, is compressed against the 
abdominal wall (see figs. 150, 151). ‘The tumour may set up a certain amount 
of chronic peritonitis and contract adhesions to the intestines and other 
viscera. 

Renal sarcomata occur most commonly in children under 3 years; of 
fifty cases collected by Seibert, forty occurred during the first five years of 
life, twelve being in infants under a year old. In a case recorded by 
A. Jacobi a sarcoma was present in the kidney of a foetus born dead, and 
other cases (Sir William Roberts and Lloyd Roberts) have been recorded i in 
which the tumours were present at birth, 
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F. T. Paul,’ of Liverpool, says, ‘The chief characteristics of congenital 
renal sarcomata are these : 

‘(1) They show themselves during the first five years of life, and are 
probably invariably of congenital origin. 

‘(2) They are primarily extra-renal though usually intracapsular.’ 

He points out that they may be bilateral, that they cause death by ex- 
haustion or pressure rather than by urinary lesions, that metastatic growths 
only occasionally occur, but all forms 
of growth tend to recur after removal. 
The tumours frequently contain striped 
muscle, embryonic renal tissue, and 
various forms of adult connective 
tissue. The complexity of the struc- 
ture of these growths is to be explained 
by the inclusion within the capsule 
which forms round the embryonic kid- 
ney of elements of other neighbouring 
tissues. Mr. Paul describes growths 
of the ‘simple connective tissue type,’ 
of the ‘complex connective tissue 
type,’ and of the ‘renal adenoma type.’ 

Kelynack (‘Renal Growths’) says 
over 52 per cent. of malignant growths 
occurring at all ages were met with 
below Io years, and that most, if not 
all, of these were sarcomatous. 

Symptoms and Course—In the 
majority of cases enlargement of the 
abdomen due to the new growth en- 
croaching on the other abdominal 
organs is the first symptom to call the 
attention of the friends to the case. 
In the minority of cases (one-fifth, 
Seibert) hematuria is the first sym- 
ptom, occurring at a variable period 
before the discovery of atumour. The 
swelling is first noticed occupying the 
right or left lumbar region, between the 
ribs and the crest of the ilium ; it has a 
rounded outline, which can be traced 
downwards, but not into the pelvis, 
and upwards behind the liver or spleen. By palpation it can be separated 
from the liver or spleen. It moves less freely with respiratory movements 
than an hepatic or splenic tumour does. Percussion shows that the large 
bowel lies across superficially to it, but if the tumour is large the colon may 
be compressed and no tympanitic note will then be detected. The swelling 
has a soft semi-fluctuating feel, and on exploration with a subcutaneous 


Fig. 150.—Malignant Tumour of Kidney ina 
girl of g years. (Dr. Hutton’s case.) 


1 Liverpool Med.-Chir, Four. January 1894. 
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syringe pure blood is withdrawn. During the early stages the patient 
appears perfectly well,-is well nourished, complains of no pain, and there 
is no tenderness on handling the tumour. Exceptionally pain is complained 
of; in some cases it is acute and due to accompanying peritonitis. In 
Seibert’s collection of fifty cases heematuria was present in nineteen at some 
time or other during the course. Vomiting is an occasional symptom. 
As the tumour increases in size it distends the abdominal walls, the skin 
becomes smooth and shiny, and is marked with large dilated veins. The 
tumour pushes up the diaphragm, passes perhaps beyond the middle line 
in front, and extends backward to the spine behind, sometimes, as in the 
case fig. 150, forming an enormous abdominaltumour. ‘The liver and spleen 
are frequently enlarged ; ‘the patient gradually emaciates and has a cachectic 
appearance ; perhaps the lower limbs become cedematous from pressure 


Fig. 151.—Congenital Renal Sarcoma ; from a photograph. 
(Ee aae eee) 


on the vena cava, and death comes after many weeks of lingering misery. 
Constipation is often present from pressure on the colon. 

Diagnosis.—A sarcomatous enlargement of the kidney may be possibly 
mistaken for a hydro-nephrosis, abscess of the kidney, perinephritic, or spinal 
or other abscess. It is less likely to be mistaken for a tumour of the liver 
or spleen. A renal tumour may be distinguished from an hepatic or splenic 
tumour by the fact that it moves less with respiration, and the colon traverses 
its anterior surface, and moreover the edge of the liver and spleen may usually 
be felt. A congenital hydro-nephrosts, in which the obstruction in the ureter 
is complete, may cause some difficulty in diagnosis ; there would be, how- 
ever, ina oveine of any size, fluctuation transmitted from the abdomen to 
the flank in a hydro-nephrosis. An abscess in, or tuberculous enlargement 
of, the kidney is rare without a history of pain and tenderness in the lumbar 
region, and without pus in the urine. It is, however, possible that these 
may be absent, and then the rapid growth in the case of a sarcomatous 
kidney would in time decide the diagnosis. But a difficulty could rarely 
occur. 
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Prognosts.—This is necessarily grave ; though such tumours are chronic 
in their course and the patient may live for many months or even a year 
after the discovery of the tumour. 

Lreatment.—As far as we know, no drug influences the progress of the 
growth. Removal of a sarcomatous kidney is usually followed so rapidly by 
recurrence that this, the only possible, treatment is, though justifiable when 
the tumour is recognised in an early stage, not very hopeful. Abbé and 
others have had a few successful cases. 

Tuberculous Kidney.—Tuberculosis of the kidney is very commonly 
met with in children as part of a general tuberculosis. Thus of r1o fatal 
cases of tuberculosis in the Children’s Hospital in the years 1881-1885 in- 
clusive, in forty-six there was evidence of tubercle in the kidneys in larger 
or smaller amount. Most frequently the lesions are simply scattered grey 
tubercles in the substance or on the cortex of the organ ; this was the case 
in thirty-nine instances. 

Much more rarely large masses of tuberculous material are found, or 
occasionally extensive destruction of the papillz and ulceration of the pelvis, 
and sometimes of the ureter. Occasionally calculi are found co-existing with 
tuberculous lesions. 

It is rare in our experience to find children suffering from tuberculous 
kidney apart from a general tuberculosis ; less than half a dozen such cases 
were admitted to the hospital in the five years above mentioned, and genito- 
urinary tuberculosis—i.e. lesions affecting the kidneys, bladder, testes, pros- 
tate, vesiculee seminales—is not nearly so common as in adult life, though 
the bladder is not rarely involved. When the tuberculous lesions of the 
kidney are only part of a general tuberculosis, life is usually destroyed before 
the kidney affection is very far advanced ; but where the disease is limited 
to the urinary tract the whole of one kidney may be destroyed and converted 
into a mere sac with hardly a trace of secreting structure left. Very com- 
monly both kidneys are affected together, but in a considerable proportion 
of cases one organ alone is attacked, and under such circumstances life may 
be prolonged, or even recovery may take place, the damaged kidney shrinking 
and ceasing to cause irritation ; the whole of the work then devolves upon 
its fellow. All stages of disease, from the presence of a few tubercles to that 
of cheesy masses, and on to complete disorganisation, may be found. Peri- 
nephritic abscesses develop in some cases. 

Symptoms.—When the kidneys are the seat of miliary tuberculosis there 
are usually no symptoms whatever pointing to disease of those organs : thus 
of thirty-nine cases of this form of disease, in only one was there even albu- 
minuria, and that to a very slight degree. When, however, tuberculous 
ulcers or abscesses exist, pus, mucus, and large quantities of albumen may 
be found ; but the only instance in which hzmaturia existed in the forty-six 
cases of tuberculous kidney we have examined was one in which calculi 
co-existed with the tubercle, and undoubtedly the presence of blood in the 
urine points to calculi rather than to renal tuberculosis, 

Pain and tenderness are only prominent symptoms when there is extensive 
disease and the pelvis becomes distended with pus and tuberculous material, 
and the same statement holds good of enlargement 3 it is only in the later 
stages of the disease that any palpable enlargement of the kidney takes place. 
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Frequent micturition is rather a symptom of tuberculous cystitis than of 
renal disease, and where it exists with evidence of tuberculosis of the kidney, 
especially if there are tenderness of the bladder and much pain on sounding 
or passing a catheter, it is tolerably certain that the bladder is affected as 
well as the kidney. 

The presence of tubercle bacilli in the urine would, of course, indicate 
urinary tuberculosis, though without other evidence it would not show 
whether the disease was renal or not ; unfortunately in most cases of renal 
tuberculosis the bacilli are not to be found until the disease is far advanced. 

When one kidney alone is affected and the ureter becomes blocked with 
caseous material or granulations, pyo-nephrosis may develop and form a 
large abdominal tumour in which fluctuation may be detected: in such 
cases more or less fever will also be present and the diagnosis will be easy. 
It is in the early stages that a doubt arises. If there is a tuberculous 
history or evidence of tubercle elsewhere, if the trouble is of only a few 
months’ duration and there is pus, but little or no blood in the urine, 
and if there is a gradual failure of health, the disease’ is probably renal 
tuberculosis. 

Treatment.—In cases of miliary tubercle nothing, of course, can be done 
for the renal affection. Where pyelitis exists medicine can do something : 
the urine should be kept unirritating by the use of diluents and boric acid 
(two- or three-grain doses in half an ounce of peppermint water) ; alkalies such 
as carbonate of potash or liquor potassze, or the citrate of potash with hyo- 
scyamus, will also be found useful. If thereare lumbar pain and tenderness, with 
palpable enlargement of the kidney, and the symptoms do not subside under 
medicinal treatment, nephrotomy by the lumbar incision should be performed 
and the kidney drained. If on exploration the kidney is found entirely dis- 
organised, and there is evidence from the amount and quality of the urine that 
the other kidney is sound and efficient, a trial should be given to simple drain- 
age ; but, should the discharge not decrease, and should the health be failing, 
removal of the affected kidney is called for. This, however, clearly can only 
be justifiable if the other organ is working well, and if the bladder and 
viscera are affected nephrectomy would be probably useless. If removal of 
the kidney is decided upon, it should -be‘done before the health is too much 
broken down, and the lumbar operation should be the one selected. We have 
only once met with a case zz a child calling for either nephrotomy or nephrec- 
tomy, so that we do not think suitable cases can be common. 

Hydro-nephrosis is not very rarely met with in children, and may be 
congenital or the result of partial blocking of the ureter by a calculus or 
cicatrix. Complete obstruction of the ureter appears to lead usually to 
atrophy of the kiduey rather than to hydro-nephrosis. 

The dilated kidney forms a tumour which has characters like those of 
the solid renal growths, except that fluctuation may be felt init. The history 
is, however, often of longer duration than is the case in solid tumours, which 
usually prove fatal in less than eighteen months, Occasionally the fluid of a 
hydro-nephrosis is discharged by the ureter, in which case the swelling will, 
of course, vary in size. 

Treatment.—Hydro- nephrosis should Ke treated by incision, which is best 
performed in the lumbar region. The fluid which escapes has usually the 
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characters of clear dilute urine. The kidney should be drained for some time, 
and only after failure of this treatment should nephrectomy be thought of. 
Renal Calculus.—Stone in the kidney is, like stone in the bladder, a dis- 
ease much more commonly met with in some localities than in others ; it is, 
however, apparently relatively rare in children, and when it does occur it is 
seldom that the symptoms are as severe or characteristic as they are in the 
case of adults. It appears that the majority of calculi formed in the kidney in 
children pass down to the bladder without giving rise to any severe symptoms 
of renal colic. Should, however, a stone form in the kidney and be retained 
there, it may give rise to pain, local and radiating, pyuria, frequent mictu- 
rition, tenderness on pressure over the kidney, with rigidity of the lumbar 
muscles, retraction of the testis, vomiting, and above all to hematuria : this 
last is the most characteristic symptom of calculus, and in the absence of 
nephritis renal hematuria is probably due to calculus, though occasionally 
intermittent hematuria is met with without there being any proof of 
the presence of a stone. We have only on two or three occasions had 
to perform nephro-lithotomy in children. They recovered satisfactorily from 
the operation. 
In a few cases, if the disease goes on, pyo-nephrosis may be set up, and 
the kidney will then form a tumour perceptible to the touch. 
Treatment.—Should medicinal treatment, which is the same as that for 
tuberculous nephritis, fail to give relief, the kidney should be exposed by the 
lumbar incision and explored by puncture with a needle ; if the calculus is 
struck, a director is passed along the needle, and the kidney opened along 
its convex surface and the calculus removed. If the needle fails to find the 
stone, the kidney should be carefully explored with the finger, both by 
palpation upon the surface and subsequently by opening the pelvis and 
examination with the finger and with sounds. Any calculus found should 
be removed and a drainage tube passed up to the surface of the kidney. 
The wound is then treated on ordinary principles, the tube being 
gradually shortened. If the kidney is healthy and the ureter patent, 
the wound will probally speedily close entirely ; if, however, the ureter 
is blocked, or there is much destruction of the kidney, discharge may go 
on indefinitely, and it may be necessary to remove the organ in order to 
obtain healing of the wound. Before nephrectomy is thought of, however, 
care must be taken to ascertain that the other kidney is capable of doing 
sufficient work. For further particulars we must refer to the works of Morris, 
Bruce Clarke, and Newman ; also to papers by one of the present writers in 
the ‘ Medical Chronicle’ for 1886-7-9-94. . 
Acute Pyelitis is not a common disease in infants or children. We 
have, however, seen several cases of acute illness in infants or young children 
accompanied by a high temperature of an intermittent type, and after the 
attack has lasted several days it has been noted that the urine contains 
excessive quantities of mucus or muco-pus ; the nurse having called attention 
to the fact that there was something unusual in the way in which the urine 
stained the diapers. Dr. S.J. Gee has recorded a similar case in an infant of 
g months. Dr. Emmett Holt records three such cases in infants.of 8 months, 
9 months, and 14 months respectively. The temperature in one of his cases 
ran high, and there were distinct ‘chills’ in which the infant became blue. 
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In these cases we must bear in mind that the temperature may run high for 
some days before any marked change is noted in the urine. It is important 
in all cases of unexplained fever in infants to procure and examine the urine. 

In two of our cases the infants had been taking artificial foods for some 
months, and we were inclined to think this was a factor in the case. 

In all cases of acute pyelitis, we should give a whey-milk mixture, 
citrate of potash, and orange juice freely. 

Acute Nephritis.—Acute inflammation of the kidneys occurs much less 
frequently as a primary than as a secondary disease. The kidneys are 
fortunately not so prone to take on inflammation as the lungs, possibly 
because they are less exposed to cold, and they are out of reach of the 
micro-organisms present in the air. 

Acute nephritis does, however, occur as a primary disease, or at any rate 
in patients who, as far as can be ascertained, have not suffered from any ante- 
cedent disease, and who were in perfect health up to the time of the attack. 
Thus we find a schoolboy, who never had scarlet fever and has been in good 
health, have a shivering fit, an evening rise of temperature, followed by the 
passage of albuminous and perhaps dark urine, and pass through the stages 
of a typical attack of acute nephritis. In other cases the onset is more 
insidious, and the first thing noticed is a pale and puffy face. But in all cases 
in which the urine contains blood as well as albumen and casts, we should 
be suspicious of antecedent scarlet fever, though possibly a very mild attack. 
In rare cases acute nephritis occurs during infancy apparently as a primary 
disease ; and it is needless to say that it may be readily overlooked, as the 
urine of infants is not often examined unless special attention is called to it 
on account of its staining the napkin. If there is associated broncho-pneu- 
monia or gastro-intestinal disturbance, it is still more likely to be overlooked. 
The difficulty of diagnosis in such cases is not always overcome by a Jost- 
mortem examination, inasmuch as we may find pale kidneys with more or 
less marked parenchymatous changes in infants who have died of enteritis, 
septic pneumonia, and other acute diseases. It is by no means easy always 
to say, when sections of kidney are examined microscopically, whether such 
changes as desquamation of the epithelium are pathological or accidental, 
or whether there is slight proliferation of the epithelium or not. 

Reference has already been made to acute nephritis (p. 277) when speak- 
ing of scarlet fever, as acute nephritis occurs more frequently during con- 
valescence from this fever than after any other disease. It is well to bear in 
mind, however, that nephritis may occur after some other febrile states, such 
as diphtheria, croupous pneumonia, varicella, typhoid fever, vaccinia, and 
eczema. These febrile conditions appear to give rise to an irritable state of the 
kidneys and render them liable to take on an acute inflammatory state. It must 
not be forgotten that nephritis may follow mild attacks of scarlet fever ; the pri- 
mary fever may have been overlooked by the friends, especially if the latter are 
unobservant or ignorant ; and in any patient coming under notice for the first 
time, suffering from acute nephritis, the history of the case should be carefully 
inquired into and the child’s skin examined for any traces of desquamation. 

In rare cases infants are born with an acute nephritis (see Case of 
Nephritis in a Newly-born Infant. ‘ Reports of the Society for the Study of 
Disease in Children,’ vol. i.) 
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In the following case acute nephritis supervened during an attack of 
croupous pneumonia. 

Croupous Pneumonia, Acute Nephritis.—George H., aged 4 years. March 18 was 
sick and feverish; admitted March 20. There was well-marked dulness and bronchial 
breathing at the left apex, both in front and behind. P. 100; R. 60; T. 103°; urine 54th 
albumen. March 21.—T. 104°, much dyspnoea; only 8 oz. -of urine passed, which con- 
tained much blood and albumen, Vomiting. T. 104°. After this date he improved ; the 
temperature fell April 4, and recovery ensued. 


Acute nephritis occurring during convalescence from scarlet fever, or as a 
primary disease, is usually an inflammatory lesion of the croupous pneumonia 
type. There is an inflammatory engorgement of the blood vessels with fever 
of an intermittent type, and, as a result, a choking of the tubules by the 
exudation of liquor sanguinis, and usually of blood corpuscles. Asa conse- 
quence of this the urine is scanty and contains fibrinous casts, blood corpus- 
cles, albumen, and much epithelial ddrzs. In the less acute cases there is 
not sufficient blood present to discolour the urine. If the inflammatory 
condition fails to be relieved, secondary changes occur, the most important 
of which consists in a glomerular or periglomerular nephritis. The glomeruli 
become enlarged in consequence of a hyperplasia of their endothelial nuclei 
(Friedlander), or in other cases a fibro-cellular growth takes place between 
the glomerulus and the capsule of Bowman ; in either case the result is the 
same—namely, an obstruction to the flow of blood through the glomerulus. 
Changes in the epithelium also take place. As these changes progress the 
urine becomes more and more scanty, and death takes place from either 
cardiac failure, ureemia, or some inflammation of a serous membrane. 

The symptoms and treatment have already been discussed (pp. 277 and 
284), and little need be added here. It is well to bear in mind that cases of 
very different severity may be met with : in some cases the engorgement of. 
the kidney is extreme, and variable quantities of urine are passed, containing 
large quantities of bloodand albumen. In other cases there may be marked 
anzemia, much general cedema, scanty urine, with no albumen or only a trace, 
and we may be left in doubt if the case is really one of nephritis or whether 
the cedema is simply due to a watery state of the blood. This class of case 
is not uncommon in young children under 3 years who have recently 
suffered from some acute disease, such as acute diarrhcea or pneumonia; the 
pallor and cedema present suggest acute nephritis, but an examination of 
the urine possibly gives negative results as far as albumen is concerned. 
In some of these cases we have failed to find any evidence of nephritis on 
a microscopical examination of the kidneys. Acute or subacute attacks of 
nephritis do, however, occur in young children. The first symptom is mostly 
cedema of the face, the cedema becoming general. It is often associated 
with broncho-pneumonia, and tends to a fatal issue. 

Septic Nephritis has been also referred to under the complications or 
scarlet fever (p. 277). It is well, however, to bear in mind that such cases 
occur after other febrile states. We have seen a condition of the kidneys 
answering this description occurring apparently primarily, but we have always 
had our suspicions that some cause must have been overlooked. 

Acute Toxic Nephritis, Parenchymatous Nephritis.—In diphtheria, 
malignant endocarditis, zymotic diarrhoea, and any disease in which there is 
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ptomaine poisoning, there is albuminuria, and certain changes in the kidney 
are found after death. This is specially so in diphtheria. We have already 
referred to the albuminuria which so frequently occurs in the course of. this 
disease, and also to the fact that in some cases, especially the malignant 
ones, the urine becomes more and more loaded with albumen while becoming 
more scanty, and complete anuria may take place twenty-four hours or forty- 
eight hours before death. Unlike scarlatinal nephritis, there is rarely cedema, 
muscular twitchings, or uraemic convulsions, but coma usually precedes death. 
On making a fost-mortem examination of those dying from diphtheria, 
in most cases the kidneys will be found to be hyperemic and _ slightly 
enlarged, the cortex being pale, the medullary portions congested. The 
principal microscopical changes occur in the epithelial cells, which are 
swollen and granular. A few fibrin cylinders and blood cylinders are some- 
times present. No very marked changes sufficient to account for complete 
anuria have been found in the kidneys of those dying with total suppression 
of urine. It is possible, as has been suggested, that the anuria is due to a 
peripheral neuritis of the abdominal sympathetic, or that portion of the system 
which regulates the local tension of blood in the capillaries of the kidneys. 

Chronic Nephritis.— We cannot too strongly emphasise the necessity 
of examining the urine from time to time of children who have recently had 
scarlet fever, especially if they have suffered from scarlatinal nephritis. It 
is not enough to find that on one or two occasions the urine is free from 
albumen in order to declare them well. Nephritis, however mild, renders 
the kidneys liable to attacks, and these subsequent attacks may readily pass 
intoa chronic nephritis in which organic changes take place andirretrievable 
damage is done. There may be an albuminuria which is intermittent, and 
in consequence a slight kidney affection is liable to be overlooked. We 
have already referred to cases in children who have suffered from nephritis 
and were apparently quite well, who passed urine free from albumen during 
the night or when they were kept in bed, but albumen at once appeared in the 
urine when they got up, and especially if they went out of doors. In such 
cases an acute attack is readily set up, with attendant anzemia and dropsy. 
The history of a chronic nephritis is the history of a series of acute or 
subacute attacks, followed by a period of apparent health, perhaps extending 
over many years. No doubt ina certain proportion of cases recovery even- 
tually takes place, but in others the kidneys become hopelessly damaged by 
fatty and fibroid changes, and they eventually succumb. In many of these 
cases the progress is exceedingly insidious ; it is only when the friends have 
their attention called to the puffy face or cedema of the feet that medical 
advice is obtained. 

In some instances we have known schoolboys who had apparently been 
in good health noticed by their house master to look ‘ puffy’ in the face, 
and on medical examination large quantities of albumen were found in the 
urine. ‘There has been no history of scarlet fever and no marked symptoms 
till the cedema has been noticed. In these insidious cases of subacute 
nephritis the prognosis is mostly bad ; there is a course perhaps of three 
months to two years, but rarely complete restoration to health. 

In a typical case of subacute or chronic nephritis the appearance of the 
patient at once establishes the diagnosis—the bloated, puffy, pallid face is 
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characteristic. The abdomen is distended, being tympanitic over the air- 
containing intestines and stomach, dull and fluctuating in the flanks from 
the presence of fluid. The scrotum is oedematous, the skin everywhere pits 
on pressure, especially on the dorsum of the feet. There is frequently head- 
ache and vomiting or nausea. The pulse is usually slow and of high tension, 
but in children the high-tension pulse of Bright’s disease is less marked than 
in adults. The heart cavities become dilated, the apex beat is diffused and 
tends to become displaced outwards beyond the left nipple line. Possibly 
the urine is scanty, contains many casts, and is loaded with albumen. 
Gradual improvement takes place till the patient is fairly well again, and 
the urine free, or nearly free, from albumen. Other cases remain for 
months in practically the same condition, the amount of albumen and dropsy 
varying from time to time. Gradually perhaps there is increasing dropsy, so 
that the patient becomes waterlogged. The face, lower extremities, and 
scrotum are extremely cedematous, and the peritoneal cavity distended with 
fluid, while the sickness is very distressing. Dyspncea is usually a marked 
symptom, and the patient has to be propped up in bed. Finally the patient 
lapses into coma, which marks the beginning of the end. The urine is often 
reduced in amount to 1 or 2 oz. in twenty-four hours. Urzemic convulsions 
are common at the last. 

In such cases a ‘large white kidney ’ is found post mortem ; sometimes 
the kidneys are enormously enlarged. In one of our cases (a girl of 12 years) 
the two kidneys weighed together 223 oz., and one measured 6 in. in 
length. Such kidneys show the epithelium infiltrated with fatty drops, and 
various fibroid changes, especially around the glomeruli, many of the 
glomeruli having been strangulated by a surrounding fibroid growth. The 
heart is hypertrophied. 

The ‘granular contracted kidney ’ is rare in children ; we have seen 
at least five cases—three occurred in girls, aged 114 years, 10% years, and 
7 years respectively—and two in boys, aged 12 years and 4 years II months. 
In the first case there was only a history of two or three weeks’ illness before 
admission to hospital, but the history was imperfect; she had never had 
scarlet fever ; when admitted there was much cedema and dyspnoea ; the 
urine was of sp. gr. 1015, containing half albumen—she passed 800-1000 c.c. 
daily. At the Post-mortem the right kidney weighed 2% oz. and the left 3 oz. 
The left was a mere vestige of a kidney ; the capsule of the right was ad- 
herent, the surface granular, the cortex was narrow, and, in short, the kidney was 
an extreme example of a granular contracted one. The ureters were dilated. 
The heart weighed 8 0z., the walls of the left ventricle were much hypertrophied. 

A second case (girl 103 years) was admitted to a surgical ward for rickety 
deformity of the tibia. There was a history for two, years before of thirst, 
headaches, and frequent passage of urine, especially at night. On admission 
there was urgent dyspnoea, for which no cause could be found ; she gradually 
passed into an unconscious state, and died twenty-four hours after admission. 
No urine was obtained, it having been passed into bed. At the post-mortem 
the kidneys were typically granular and contracted ; they together weighed 
13 0z. only, and measured 2 in. in length; the capsules were adherent, the 
surface granular, and the cortex surface wasted ; the heart weighed 83 oz, 
and the left ventricular walls were thickened. 
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In a third case, that of a boy'aged 12 years, it was uncertain if he had 


had scarlet fever ; he had measles at 3 years of age, which had left him deaf 
in one ear. For three months before death he had suffered from frontal 
headaches and had been thirsty. A month before death he had ureemic con- 
vulsions, which, continued at intervals. Only one or two specimens of urine 
were obtained ; the excretion was free, s.g. Iolo, much albumen. Coma 
supervened twenty-four hours before death. There never was any cedema. 
Post-mortem: typical granular kidneys weighing 13 0z. each; heart 8 0z.; 
hypertrophy of the left ventricle, thickening of the mitral valves, atheroma 
of the aorta and thickening of the aortic valves. 

A fourth case, a boy aged 4 years 11 months, was admitted to hospital 
for genu valgum. No albumen was found in the urine. He was operated 
on, and a day or two after the operation he hecame drowsy. There was no 
fever, convulsion, or twitching ; he died comatose eight days after operation. 
There was albumen in his urine shortly before death. At the fost-mortem 
made by Mr. Woodhouse, the kidneys were found small and shrivelled, 
weighing together 2 0z., the capsule was adherent, the surface irregular, not 


granular, and pale. On section, the cortex was pale and much wasted, the - 


calyces of the pelvis much dilated. The kidneys were undoubtedly wasted 
and shrivelled, but not typically granular. 

Another case (patient of Drs. Fawsitt and Godson), a girl 7 years old; 
was never strong from her birth and had more or less incontinence of urine 
all her life. Fora year before death she was anzmic and easily out of breath 
on exertion. When seen some months before her death there was ;, albu- 
men (by volume), the cardiac area was enlarged towards the left, but the apex 
beat was just inside the nipple line. There was a bruit heard at apex and 
base. The spleen was enlarged. The anzmia increased and cedema super- 
vened. At the autopsy small white granular kidneys were found ; the larger 
of the two, which Dr. Godson kindly forwarded to us, weighed ? oz. ; the 
left ventricular wall was hypertrophied, the cavity not dilated. 

We have once or twice seen young children who passed large quantities 
of urine containing small amounts of albumen, and who suffered from con- 
stant thirst. Such cases are apt to be labelled diabetes insipidus. In one 
case, a child of 2 years became suddenly drowsy and passed into a condi- 
tion of aneemic convulsion. At the autopsy small contracted cystic kidneys 
were found. 

Treatment.—In chronic albuminuria the patient must be rigidly protected 
from cold, as the least chill is liable to lead to an acute attack. Bed is the 
best place as long as albumen is present in the urine. A simple unstimulating 
diet is necessary, milk forming the staple food, with arrowroot, ground rice, 
or other light puddings. Meat is best avoided as long as the urine is 
albuminous. When cedema is present and the urine scanty, hot air or 
vapour baths should be given daily, while the kidneys are acted on by 
salines, such as tartrate of potash, or by diuretics, such as digitalis or squills. 
During convalescence tr. ferri acetatis may be given with digitalis. Vomiting 
is best treated by.saline purgatives and peptonised milk gruel in small quanti- 
ties. Nitro-pilocarpine in ;5 gr. doses by the mouth seems often to relieve. 
In anzmic convulsions injections of morphia, 745-4 gr., are useful and may be 
given without risk. (See also F. 91, 92, 93, and 94.) 
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Addison’s Disease. Tuberculosis of the Adrenals.—Addison’s 
disease occurs occasionally in children after puberty : it is very rare before 
this epoch. Dr. Pye Smith has recorded a case in a boy of 14 years, and 
Monti has collected eleven cases in children from 3 to 14 years of age. 
Tubercules, both caseous and grey, are frequently present in the suprarenal 
capsules of children dying from general tuberculosis, without any symptoms 
occurring during life. 

Dr. J. S. Bury has recorded a well-marked case in a girl of 13 years of age. 
The early symptoms were those of gastric disturbance and vomiting, which 
continued throughout her illness, which lasted twelve months. Her skin 
gradually became discoloured, all the parts of the body being of a brown 
colour. She gradually wasted and died of exhaustion. The adrenals were 
found adherent to the fatty tissue which surrounds them and to the 
diaphragm ; on section they showed caseous and fibroid changes. There 
‘was no tuberculosis elsewhere. 
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CHAPTER XXVIII 


DISEASES OF THE GENITO-URINARY SYSTEM—continued 


Stone in the Bladder in children is, as in adults, a much more common 
disease in some localities than in others. It may occur at any age, and a 
congenital case even has been recorded. The symptoms vary much in 
severity ; sometimes but little pain or trouble is caused by the stone, at other 
times the distress is constant and severe. The causation of calculus need 
not be discussed: there is little evidence that any particular diet has any 
active share in producing it. 

Symptoms.—There is usually pain referred to the end of the penis, or to 
the hypogastrium or perinzeum ; the pain is most severe towards the end of 
micturition, but when there is cystitis it is nearly constant. Passage of blood 
in the urine, usually at the end of micturition, is a very frequent though not 
absolutely constant sign ; frequent micturition and inability to retain the 
urine are almost always present. The straining efforts to empty the bladder 
often give rise to prolapse of the rectum and hernia. An elongated, ex- 
coriated prepuce, the joint result of the irritating quality of the urine, of 
frequent micturition, and of pulling at the penis to relieve the irritation felt at 
the end of the organ, is usually seen. The urine is muddy, containing pus and 
phosphates in varying quantity ; if no cystitis is present, it may, however, be 
quite clear. On sounding, the stone is usually felt at once ; it is rare to finda 
stone in children that is not struck by the instrument as it enters the bladder ; 
but, as this is not always so, if the other signs of stone are present, repeated 
soundings should be made if the calculus is not found at once. 

A few cases of ureteral calculus are recorded by H. Morris and others 
as having occurred in childhood. 

The most common variety of calculus in children is the uric acid ; next, 
perhaps, comes the form consisting of urates ; if the stone has caused cystitis, 
there may of course be a phosphatic coating, or the whole calculus may be 
phosphatic. Ebstein believes that the uric-acid infarcts of newly-born 
children form the first stage in calculus production, and that the large 
quantity of uric acid present in foetal and early life explains the frequency of 
calculi of this substance (‘Centralblatt f. Chirurg.’ No. 14, 1885). The 
abnormal elimination of uric acid leads to degeneration of epithelium, which 
forms the animal basis of the calculus. 

Calculi in children vary much in size: that is to say, that as different 
calculi give rise to varying degrees of distress, some of them are allowed 
to reach a larger size before the child is brought for treatment than are 
others, 
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In shape the calculi are usually oval and flattened (uric acid), but spindle- 
shaped stones are often met with: such are those which, while small, so 
frequently pass into the urethra, and, becoming impacted, give rise to re- 
tention of urine. Thus one of these small oat-shaped calculi some day comes 
to lie with one end projecting into the urethra, violent straining to pass urine 
takes place, and the calculus is washed along the urethra and usually becomes 
fixed just within the meatus at the fossa navicularis, since the meatus is the 
narrowest part of the urethra. In other cases the stone is arrested at the bulb 
or in the penile portion of the tube. The Symptoms of such an occurrence are 
pain, cedema of the part, retention of urine, and tenesmus ; on examination 
the stone can usually be felt through the urethral wall, or is readily struck on 
passing a sound or probe into the urethra. If the case is neglected, ulcera- 
tion may take place and extravasation of urine ; this sometimes occurs very 
rapidly. We have seen fatal extravasation come on in a few hours. When 
this occurs the symptoms are the same as in an adult : pain, swelling of the 
perinzeum, scrotum, and penis, constitutional disturbance, and, failing relief, 
rapid sloughing of the tissues. In all cases of retention of urine in a child, if 
phimosis will not account for the inability to empty the bladder, impacted 
calculus should be suspected. The secondary effects of calculus are cystitis, 
pyelitis, and suppurative nephritis. The ureters may become dilated and 
inflamed by extension of mischief from the bladder ; and obstruction to the 
outflow of urine, suppurative pyelitis, and subsequent extension of suppura- 
tion along the renal tubes and in the peritubular tissue may result, ‘This is 
probably, but not always fatal, and on removal of the stone the kidney mischief 
may subside: nevertheless the injury so done to the kidneys may be one of 
the reasons why children, the subjects of stone, seldom seem to grow up, 
though the mortality from lithotomy is so small in childhood ; it is, as 
Mr. Erichsen said, very rare to see an adult who has been cut for stone in 
childhood. 

Diagnosis.—One or more of the symptoms of stone may be caused by 
many other conditions: worms, phimosis, a contracted meatus urinarius, 
simple or tuberculous cystitis, the so-called irritable bladder,! vesical tumours, 
and renal calculus, all may simulate stone in the bladder to a certain extent : 
the diagnosis is only to be certainly made by sounding. Stones can often 
be felt by bimanual palpation, one finger being passed into the rectum and 
the other hand pressed down above the pubes. 

Lreatment.—Until recent times lateral lithotomy has been practically 
always the mode adopted for removal of a vesical calculus in boys, and its 
success is so great that but little attempt has until lately been made to find 
any other treatment. Median lithotomy is little applicable, on account of 
the small size of the parts. Of late the operations of litholapaxy and supra- 
pubic lithotomy have both been employed in children. Keegan, in the 
‘Indian Medical Gazette,’ May 1884 (véde also ‘ Lancet,’ vol. ii. 1886 and 
1890),” collected over one hundred cases of lithotrity in children between 
the ages of 14 and 11 years; among these there were three deaths ; 
in six cases the stone was allowed to escape with the urine after crushing, 

1 Thus, for instance, hamaturia may result from phimosis and consequent irritable 


bladder (Bryant), and also may be due to tuberculous cystitis. See also p. 207. 
? Also Southam, Med. Chron. vol. xii. 1890. 
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in the rest it was evacuated ; the size of the calculi varied from five grains to 
four drachms. The operation has since been largely used. 

It is now well established, chiefly by the work of Keegan and Freyer in 
India, that the urethra of a child of 3 or 4 years will readily admit a 
No. 8 lithotrite after slitting the meatus, and we have found no difficulty 
whatever, as far as this goes, in the cases in which we have tried it ; such 
an instrument is abundantly powerful for the vast majority of stones we 
find in children, and there seems no valid reason against lithotrity on this 
ground. In one of our cases, however, the lithotrite broke in the child’s 
bladder, and was removed, together with the stone, by suprapubic lithotomy. 
This child died of bronchitis shortly after. The death was clearly the result 
of the somewhat prolonged operation and exposure. Freyer even says that 
a No. 6 catheter may be readily passed into a child under 1 year old, though 
this is not always the case. In our own cases there was some difficulty in 
seizing the stone, but this was got over in one child by passing a finger into 
the rectum and lifting the stone between the blades of the lithotrite. The 
operation, in this instance, was followed by pyzemia, and the child died ° 
after pyeemia had developed it was found that a second stone existed, and 
this, being lodged in the neck of the bladder, was removed by median litho- 
tomy, but the pyzemia was in no way improved. _ We do not, however, look 
upon this case as any argument against lithotrity, though it must be remem- 
bered that the natives of India bear surgical operations far better than 
Europeans, provided no bone lesion is present. In our case kidneys and 
ureters were both diseased, and probably this condition largely contributed 
to the fatal result. Though the cases we have mentioned show that litho- 
trity in children is not without its difficulties and dangers, we have no doubt 
from our own experience that it is the proper operation to perform in cases 
where the stone is small or of moderate size, and the child is not too weakly 
to bear an often necessarily prolonged manipulation. In any case a well- 
fenestrated lithotrite is essential, as detritus is apt to become jammed in 
the blades, and thus to prevent the withdrawal of the instrument without 
difficulty. We have had to open the urethra and protrude and clear the 
lithotrite before it could be withdrawn through the front part of the passage. 

As to the suprapubic operation, there is much to be said both for and 
against it. Against it is the risk of wounding the peritoneum, the risk of 
urinary infiltration, and the fact of the good results following the lateral 
operation. In favour of it is the fact that the operation is done, as it were, in 
the open: there is no cutting in the dark, no risk of wounding important 
structures such as the rectum, pelvic fascia, and seminal ducts,! while injury © 
to the peritoneum is only likely to occur exceptionally, and is less likely in 
children than in adults, from the fact that in children the bladder is an 
abdominal, in adults a pelvic organ. . 

Suprapubic lithotomy in children has, as shown by Sir Wm. MacCormac 
and others, a very small mortality ; it is an easy operation, and requires no 
skilled assistance. In performing the operation no rectal bag should be 
used ; the bladder should be injected with from 3 to 4 oz. of boric lotion 

1 Sir Wm. MacCormac quotes Haemstadt, to the effect that of eighteen males who had 


been lithotomised in childhood, and had grown up and married, only one had children.— 
Lancet, March 19, 1887, 
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and a gradual dissection made down to the organ, not using the knife after 
the peri-vesical fat is exposed. A staff should be kept in the bladder during 
the operation, and its end used as a guide upon which to open the bladder ; 
by pushing the bladder up gently with the staff, and opening the viscus lower 
down, all risk of injury to the peritoneum is entirely avoided. As soon as 
the bladder is laid bare, two sutures are passed through it, and the organ is 
opened between them, the stone is extracted with forceps or the finger, and 
the wound either left altogether open or the bladder stitched up, the super- 
ficial structures being left quite open. Any stitches passed through the 
bladder walls should not include the mucous membrane. It is well to keep 
the child on its side or face after the operation, to allow free drainage away 
of any urine that may collect in the wound. By suturing, the wound has 
been made to unite by first intention, but, on the whole, we think it better 
to leave the rest of the wound open while the bladder wound is sutured, or 
perhaps better still to use no sutures at all. The operation has largely re- 
placed lateral lithotomy. We have not done lateral lithotomy for several 
years, all cases of stone having been dealt with either by lithotrity or the 
suprapubic operation. 

It is unnecessary here to describe the operation of lateral lithotomy ; it 
will be sufficient to point out that the operation in children differs from that 
in adults chiefly in that in childhood the field of operation is smaller, not 
only on account of the size of the patient, but because the genital organs are 
undeveloped and the prostate exists only in a very rudimentary condition. 
It is usually said that in children the difficulty of the operation is in getting 
into the bladder, in adults it is in getting the stone out. This arises partly 
from the small size of the parts already mentioned, partly from the fact that 
the bladder in children is more an abdominal than a pelvic organ, and partly 
because the tissues of the child are more easily lacerated than those of the 
adult, and very gentle manipulation is therefore required. In lateral lithotomy 
in a child the incision is usually carried through the whole depth of the pros- 
tate, instead of only through a part of the gland, and unless the opening 
into the bladder is fairly free there is a risk of pushing the bladder before 
the finger and stripping it up from its attachments, or even of tearing across 
the urethra. The only other point requiring remark is that in children it is’ 
often easy by passing a finger into the rectum to bring the stone within the 
grasp of the forceps, or even to extrude it from the perineal opening; and 
this is still further facilitated in some instances by pressure with the hand on 
the abdomen. In one case we could easily grasp the stones (there were two) 
with the hand through the soft, flaccid abdominal walls. 

Vesical calculus is occasionally found in female children : in such cases 
the urethra should be rapidly dilated with a three-bladed dilator or a pair 
of dressing forceps, and the stone extracted. If the calculus is large, it 
should be crushed before extraction and the bladder well washed out. Rapid 
dilatation is not, as a rule, followed by incontinence, even temporarily ; in a 
case of our own the urethra of a child 3 years old was dilated sufficiently 
to admit the little finger, and there was no incontinence, even immediately 
after the operation. 

The mortality after lithotomy in children is about 5 per cent. Death 
when it occurs is due either to exhaustion of the child by distress and 
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pain before the operation, to kidney disease, or in some cases to peritonitis, 
cellulitis, septicaemia, or hemorrhage. 

Cystitis.—Though cystitis in children is very commonly due to stone, it 
is by no means rare to find other causes for it ; thus retention from phimosis, 
or a contracted meatus, or possibly a growth, may give rise to it : tubercu- 
losis of the bladder often is a cause of severe cystitis with much pain and 
hematuria, while frequent micturition with phosphatic deposit often occurs in 
children from such causes as errors of diet, or from no obvious reason. Rectal 
irritation may give rise to frequent micturition and even to hematuria. 

The so-called ‘irritable rugous bladder’ is a condition often described as 
a disease ; there is no doubt that certain children are brought with symptoms 
pointing to stone, and on sounding them no stone is found, but the bladder 
feels rough and traversed by ridges. We are, however, inclined to think 
that this is not a pathological condition in itself, but simply the result of some 
passing irritation such as hyperacid or phosphatic urine, since these cases 
seldom require prolonged treatment and usually rapidly lose their symptoms 
after a course of salines followed by tonics. In Mr. Holmes’s view. it is. 
simply a contracted bladder resulting from some irritation. Renal calculus 
and phimosis sometimes are the cause of this condition. 

Tumours of the bladder are rare in children ; One case of prostatic tumour 
has been already mentioned, and Owen records a case of his own, and 
mentions Giraldés’ and Birkett’s cases. Shattock has also recorded a case 
of mucous polypus in the ‘ British Medical Journal,’ 1883, p. 15, and several 
cases of sarcoma have also been met with (vede Southam) ; indeed sarcoma 
of the bladder occurs more frequently in childhood than any other form of 
growth. 

Tuberculous cystitis may be recognised, in the absence of stone or other 
obvious cause, by pain in urination, itching at the end of the penis, pain in 
the hypogastrium and perinzeum, frequent micturition, and sometimes incon- 
tinence. The presence of tubercle bacilli in the urine would be, of course, 
conclusive, but they are by no means always to be found. The pain may 
be greatly lessened by passing urine as soon as the least inclination to do so 
is felt; the urine is alkaline, with a deposit of pus and stringy mucus and 
epithelium ; sometimes there is hematuria, and the bladder usually very 
readily bleeds—for instance, after gentle sounding. We have found a chain 
of enlarged lymphatics on rectal examination in a case of this sort, and also 
swelling, probably glandular, in the iliac fossa. Pressure over the bladder 
sometimes relieves pain. We have not found tuberculous cystitis in children 
associated with genito-urinary tuberculosis, as is so commonly the case in 
adults, but the disease is not common enough to speak with authority. 
Terrillon says the deposit is less gelatinous and more flocculent, and the 
pain more constant, in tuberculous than in simple cystitis, while bleeding is 
an early symptom. Where the bladder alone is involved no casts will be 
found in the urine ; their presence would of course point to renal mischief. 
Ulceration takes place after a time, and the ulcers may be single and small, 
or numerous and large ; they are usually at the trigone. 

Treatment.—Alkalies, citrate of potash, and boric acid are the most 
useful internal remedies, opium and henbane being added where much 
pain is present. Salol, urotropin, and perhaps helmitol are also valuable 
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drugs. Washing out the bladder with boric acid (gr. x to Zi) is of much 
value in simple, but sometimes too painful in tuberculous cystitis. Powdered 
iodoform washed into the bladder forms a coating upon its surface, and gives 
much relief in some cases ; it appears, however, to be somewhat specially 
prone to cause iodoform poisoning: this method was, we believe, first used 
by Mr. Whitehead for malignant disease. Suprapubic cystotomy with sub- 
sequent scraping of the ulcers and prolonged drainage is probably the best 
treatment in intractable cases. 

Incontinence of Urine.—During the first few months of life the infant 
has no voluntary control over the sphincters of the bladder ; urination at this 
time is a reflex act, like the respiratory movements or deglutition. During the 
last few months of the first year, a good nurse will have trained the infant to 
retain its urine till held over the chamber vessel, so that by the end of the 
first year the napkin can be dispensed with during the daytime. Before 
the end of the second year accidents either by night or day ought to be 
infrequent. Unduly frequent micturition may be due to mere habit, to a 
too often occurring desire to pass urine, or to an absolute inability to retain it. 
In the first two cases the apparatus is perfect, but is by some cause or other 
too often excited ; in the last there is either paralysis or a malformation. 
Nocturnal incontinence belongs to the former group ; diurnal or continuous 
incontinence may be due to either condition. Thus a child may have a 
frequent desire to pass water because a larger amount is secreted, ‘as in 
diabetes insipidus ; because it has a congenitally small bladder ; because it 
has a stone or hyperacid urine, or cystitis, or a feeling of irritation about the 
penis from an adherent or tight prepuce or a contracted meatus ; or because 
worms or other rectal irritations are present. 

On the other hand, there may be continuous dribbling of urine from the 
bladder, as a result of distension and overflow from obstruction ; or in case 
of entire absence of the bladder, or extroversion, or imperfect development 
of the neck of the bladder, or of the urethral muscles; or, again, from 
deficient innervation, as in paraplegia, or from imperfection of the micturition 
centre in the spinal cord, as seen in some cases of spina bifida. Mention 
must also be made of certain rare conditions, such as an abnormal communi- 
cation between the bladder or ureters and the exterior. Obviously a child 
that can hold its water during the day can have none of these conditions ; 
hence, when a child is brought and said to be unable to hold its water, the 
first question is whether the condition is nocturnal only or constant. Dribbling 
from over-distension due to obstruction is nearly always the result of either 
an impacted urethral calculus or of phimosis, less often of a contracted 
meatus, though, of course, in these there is, as a rule, complete, or almost 
complete, retention rather than overflow. 

Inability to retain the urine is occasionally seen associated with hypo- 
spadias and incontinence of feeces : in such cases the condition is no doubt 
due to actual malformation of the sphincters. 

Dribbling from paraplegia will be recognised by the associated paralyses ; 
so too with the case of spina bifida ; hence examination of the spine should 
be made in all cases, and the child’s cerebral condition should also be 
inquired into. A careful examination as to the condition of the bladder and 
urethra should be made, to see if there is any deficiency or abnormal 
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arrangements of these parts ; the urine should be examined for excess of uric 
acid, also for albumen and sugar. 

Diurnal incontinence is much less common than nocturnal, though 
frequent micturition without any actual inability to retain urine is common 
enough ; in such cases the sources of irritation already mentioned should 
be sought for and removed. Sometimes a child, the subject of nocturnal 
incontinence, passes urine frequently by day, but is able to retain it. 

Ordinary nocturnal incontinence (or enuresis, as it is sometimes called) 
is More common in boys than in girls; it may occur at any age before 
puberty, but very rarely persists beyond that time ; if it does so it is usually 
incurable, and this rare condition is said to be most often met with in girls. 

The discharge of urine may take place once or several times during the 
night ; perhaps most often during the first sound sleep, and again in the 
early morning. 

In cases of nocturnal incontinence those conditions which have been 
mentioned as giving rise to a frequent desire to pass urine during the day 
should be looked for, since, when the child is awake, he may be able to 
control the flow, or pass his urine in a suitable place ; while during sleep no 
such power is exerted. Other causes, such as unduly deep sleep, due in some 
cases to the semiasphyxiated condition caused by enlarged tonsils or post- 
nasal adenoids,! dreams in which the child imagines that it is properly 
passing its water, gastric disturbance from late or unwholesome meals, 
temporary polyuria from free drinking of fluids at night, and perhaps mas- 
turbation, may be added to the list. We have also reason to think that mere 
delicacy of health, often conjoined with a somewhat unstable and easily 
excited mind, such as is sometimes seen in children born or brought up in 
hot climates, may give rise to enuresis. Possibly in some cases renal calculus 
or pyelitis of tuberculous origin may be an exciting cause. 

In the majority of cases of nocturnal incontinence, the trouble is really a 
neurosis, the result of a developmental failure or an infantile condition of 
nerve centres which control the bladder. 

Lreatment.—Setting aside the irremediable malformations and the cases 
due to paraplegia, the first thing is to look for and remove any of the sources 
of irritation. If there is phimosis, circumcision or the breaking down of 
adhesions, if there is a small meatus, enlargement by incision will be re- 
quired. The bladder should, of course, also be sounded in any case of doubt, 
or if the condition does not speedily yield to medicinal treatment. If the 
urine is hyperacid or contains crystals of uric acid, or there is evidence of 
cystitis, citrate of potash or liquor potassz should be given ; the child should 
be carefully dieted and its allowance of meat curtailed, while any irritating 
vegetable food, such as rhubarb, should be forbidden. Late meals should 
not be allowed, nor should the child take any fluid for an hour or two 
before going to bed. Too great a weight of bed-clothes and the habit of 


1 Dr. L. Freyberger found on inquiry that in 350 cases of enlarged tonsils, there was 
enuresis in 104; 193 of the cases were complicated with other troubles, such as phimosis, 
worms, indigestion, &c, Of the uncomplicated cases (157), only 26 had enuresis; while in 
the other class (193), 78 had enuresis. He comes to the conclusion that in uncomplicated 
cases of enlarged tonsils only some 16 per cent. will have nocturnal incontinence ; in 
the complicated cases about 4o per cent. It is obvious that the inquiry is a difficult one. 
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sleeping upon the back should be avoided; in the latter, the immediate 
impact of the urine upon the trigone is believed to excite the effort to empty 
the viscus. 

For nocturnal incontinence alone the most successful drug is undoubtedly 
belladonna, or, still better in some cases, atropia. Belladonna should be 
given in full and increasing doses: for a child 2 years old it is well to 
begin with five or ten drops of tincture three times daily, and increase the dose 
by five drops every twelve hours till the physiological effects are produced, 
bearing in mind that children are not readily susceptible to the action of the 
drug ; as soon as this point is reached the dose should be continued for 
several days. If the treatment is successful, it should be continued for a 
week, and then the dose be gradually dineiened: increasing it again if there 
is any relapse. We have seen liquor atropiz given at night in 2-minim 
doses, reached gradually, cure a child 2 years old in which belladonna 
had failed. The drug probably acts both by stimulating the contraction 
of the sphincter muscles and by acting asa sedative. Bromide of potassium, 
alone or with belladonna, ergot, cantharides, nitrate of potash, camphor, 
and other drugs, has ees employed. Strychnine is chiefly of use in 
diurnal incontinence, though sometimes it succeeds in the nocturnal form; 
it is said by Bouchut to be a dangerous drug for children. Such treatment 
as blistering, or painting over the orifice of the urethra with nitrate of silver, 
or the use of a perineal truss, is not to be recommended. The child should 
be made to pass water just before going to bed, and should be taken up again 
in an hour’s time, and if possible once again Bains the night ; he should be 
encouraged to try to control the inclination and to exert his will, but on 
no account should he be threatened or punished, except possibly in the 
exceptional cases when, as sometimes happens, the presence of one child 
with incontinence in a school induces an epidemic, as it were, among the 
others ; in such instances probably the affection is in the ecanied cases 
simply a trick, and may be controlled by fear of punishment. The disastrous 
results of eo henne such children into tying strings round the penis, as well 
as the misery inflicted by the shame of believing that what is really a disease 
is a fault, are sufficient arguments against such cruelty. Cold sponging to 
the perinzeum is sometimes useful, and we have known the use of the constant 
current, one pole being applied above the pubes and the other in the 
perinzeum or over the sacrum, to succeed where other means have failed ; 
the interrupted current also sometimes answers. The application of nitrate 
of silver to the neck of the bladder is advocated by Holmes. In weakly 
children and in cases of diurnal incontinence, where no organic cause can be 
found, tonics, iron, strychnine, good food, and sea air will often prove 
Sceesatal: and we have known sea aircure enuresis. The possible existence 
of chronic. renal disease or diabetes must be borne in mind. 

In inveterate cases in girls dilatation of the urethra and exploration of 
the bladder may, as pointed out by Owen, cure the affection even if no 
organic disease is found. 

Retention of Urine.—The causes leading to retention of urine are 
mentioned under their several headings, but it may be convenient here to 
group them together. They are congenital malformations, impacted calculus, 
phimosis, ruptured or strictured urethra, including stricture of the meatus, 
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pressure on the urethra by abscess or a new growth, blocking of the orifice 

of the urethra by a vesical or prostatic tumour, or, lastly, the tying of a string 

round the penis. It must be remembered that retention of urine may be 

voluntary, or imaginary on the part of the friends : it is voluntary where the 
passage of the water causes pain, as is often seen after circumcision, 

when the urine flowing over the surface causes discomfort. We have never 

seen any harm other than alarm to the friends result from this voluntary 

retention, though it is well in such cases, if a warm bath does not relieve 

the retention, to passa catheter into the bladder. Lastly, retention must not be 

confounded with suppression of urine from any cause. Ofcourse, retention of 
urine if unrelieved will lead to extravasation, the treatment of which is free 

incision deeply into all the infiltrated tissues, so that a free outlet for the urine 

already extravasated is provided, as well as any further mischief prevented. 

Malformation of the Genito-urinary Organs. Extroversion of the 
Bladder.— Deficient closure of the ventral laminz, giving rise to hiatus of 
the abdominal wall, has already been mentioned in connection with umbilical 
hernia (p. 165). In certain, not rare, instances, however, the lower part of | 
the abdominal wall, from the umbilicus or its neighbourhood downwards, 
may fail to close, and coupled with this there may be deficiency of the 
anterior wall of the bladder, constituting the condition known as extroversion 
or exstrophy of the bladder, ectopia vesica, or hiatus of the bladder. A 
patent urachus or even a protrusion of the bladder wall through such a passage 
may also be found (véde Tanner, ‘ Diseases of Childhood’). Wood-Jones’s 
researches, already mentioned (Imperforate Rectum, &c.), appear to confirm 
the view that ectopia vesicae may be really a result of distension of the fcetal 
bladder from obstruction of the outlet (urethra) and the condition rather due 
to a bursting-open process than to a failure of closure of the ventral laminee. 
For the arguments in support of this view we must refer to the original 
interesting paper in the ‘ British Medical Journal,’ December 17, 1904. Till- 
mann mentions this view as being one of the several possible explanations. 
In this condition the lower part of the abdomen presents a red rugous area 
covered with mucous membrane, which is usually excoriated from friction 
and irritation, often more or less coated with mucus and phosphates. From 
this surface, or rather from the orifices of the ureters exposed upon it, the 
urine continuously dribbles, keeping the child always wet, and leading to 
irritation of the neighbouring skin. This red mucous surface is the posterior 
wall of the bladder, which is usually flush with the abdominal wall ; hence 
in most cases there is no bladder cavity, though occasionally there is a 
slight depression. More often the surface is corrugated and somewhat 
protuberant, and on drawing down the penis, which is always distorted and 
ill developed (vzde Epispadias), the orifices of the ureters can be seen, and 
drops of urine may be watched flowing from them, and often escaping in a 
little jet when the child cries or strains. The malformation is most common 
in males. 

On further examining such a child, it will usually be found that the 
symphysis pubis is deficient, the two bones failing to meet in the middle line, 
and being only connected by fibrous tissue. The umbilicus may be absent 
altogether, or may be more or less well formed. The scrotum is always 
imperfectly developed, and the testes do not fully descend, usually lying in, 


Extroversion of Bladder 651 


or just outside, the inguinal canals. Very commonly there are inguinal 
herniz developed, and these may even become strangulated. We have had 
occasion to operate in such a case.! 

This deformity, which is quite unmistakable, gives rise to much trouble, 
both from the constant wetting and excoriations as well as from the in- 
capacities associated with it. It is impossible in most cases to fit any 
apparatus satisfactorily to receive the urine. Hence the treatment is solely 
operative ; and even this, it must be confessed, is not always satisfactory. 
Attempts have been made to divert the ureters into the intestine, and suc- 
cessful results, at any rate for a time, have been recorded. Holmes, Ayres, 
Wood, Greig Smith, and others have devised operations for covering in the 
exposed bladder ; these consist of dissecting up a flap from the abdominal 
wall or scrotum, and turning it over the bladder surface, subsequently 
covering over the raw side of the flap with other superimposed flaps from 
the groins. For details of the operation works on operative surgery must be 
referred to. Several successive attempts are often required before a good 
result is obtained, and there is sometimes a tendency for the flaps to retract 
and leave the lower part of the bladder exposed ; this difficulty is met by 
subsequent attachment of the flaps to the scrotum or labium below, a plan 
suggested by Mayo Robson, and one we have found of value. On the 
whole, the result of our experience is that the operation should certainly be 
done in all cases where the child is in a condition to bear a somewhat severe 
and prolonged manipulation, and that a great improvement may be expected 
as a final result (fig. 152). The child should not be operated on until it is 


1 According to Dr. Champneys, S#. Bartholomew's Hospital Reports, 1877, extroversion 
may be associated with talipes and other deformities; the sex may be doubtful from 
external appearances ; there may be rectal prolapse, with a long, loose rectal mesentery. 
All grades of deformities, from mere separation of the symphysis pubis, with perhaps a 
hernial pouch, but no deficiency of the bladder, may be met with; in the second degree of 
deformity there may be prolapse of the bladder, though it is itself perfect; the prolapse 
may take place through the urethra or urachus (Vrolik, Froriep): the third degree is the 
ordinary form ; while in the fourth and most severe degree there is extroversion and divi- 
sion of the bladder into two halves by the opening of the intestine between them. The 
condition really arises from the fact that the allantois is developed by two lateral portions 
which afterwards meet in the middle line, and thus the various degrees of deformity of the 
bladder, epispadias, &c. are explained (vzde Baly in Miiller’s Phystology). Union between 
the halves of the allantois takes place at the third week of foetal life, so the deformity 
must exist at that time; but see chapter on Rectal Deformities. 

The condition of the umbilical vessels is inconstant : they may run separately to the 
placenta (Dietrich). The umbilicus is lower than usual, and the anus is generally more 
anterior than usual. Hernize are inconstant. The external genitals may be deficient 
altogether or developed in varying degrees; the testes may be retained, or may descend 
into the scrotum and be well developed. The symphysis is not always ununited ; when it 
is so it causes awkwardness of gait. 

As Tenon pointed out, the malformation is not a cleft of the bladder merely, since 
there is a deficiency of all excepting the trigone and neighbouring parts, The pelvis of 
the kidney and the ureters are usually dilated, and may open into the rectum, vagina, or 
urethra. 

_ The intestine is variously malformed or deficient, and there may be an imperforate 
or misplaced rectum. 

For further details and references Dr. Champneys’ able paper should be looked at ; 
from it much of the above is taken. 
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3 or 4 years old. It has been proposed to scrape or cut away the 
mucous surface of the bladder except at the orifices of the ureters, and. 
thus avoid irritation of an exposed mucous membrane. Excision of the 
bladder, with or without transplantation of the ureters, direct suture of the 
vesical margins, with or without section of the sacro-iliac joints, to allow 
approximation of the rami of the pubes, have also been suggested. A good 
summary of the various operations will be found in ‘Ann. des Mal. des 
Organes Génito-urinaires, March 1888, by Pousson, and in Tillmann’s 


Fig. 152.—Shows the result ot a plastic operation for Extroversion of the Bladder in a boy. 
A urinal can be worn over the orifice now remaining. A points to the glans penis. 


‘Surgery,’ 1899. After operation one of the troubles is the constant forma- 
tion of phosphatic deposit about the parts ; careful cleansing and daily 
syringing with a dilute acid solution are required. We have found dilute 
hydrochloric acid mxx, glycerine 31, water 3i, a useful form of wash. If, how- 
ever, as is sometimes the case, the deposit persists in spite of these measures, 
we have found that scraping it away from time to time with a sharp spoon 
is the most effectual means of getting rid of it. When the bladder surface 
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has been covered in as shown in the figure, an appliance is readily adapted 
to receive the urine. 

In extroversion of the bladder in the male the penis is nearly always 
deformed, the corpora cavernosa are deficient to a greater or less degree, and 
the corpus spongiosum is ununited on its upper surface, so that the floor of the 
urethra is exposed on the dorsum of the penis. The whole organ is stunted 
and turned up against the abdomen ; the prepuce is usually redundant below, 
and the glans is generally better developed than the rest of the penis. 

Epispadias.—The condition of penis above described may occur without 
extroversion, constituting epispadias.! In such cases there is usually imper- 
fect power of retention of urine from deficient muscular development at the 
neck of the bladder, and for sexual functions the organ is useless. In such 
cases an apparatus is readily applied to prevent the discomfort of constant 
wetting ; but to improve the power of urination, and perhaps the sexual 
function, operations may be performed, consisting in either turning down a 
-hood- like flap from the front of the abdominal wall over the urethral groove, 
or in dissecting up flaps of skin and bringing them over the dorsum—or 
lastly, in taking a flap from the scrotum and turning it upwards over the 
penis, which is passed through a slit in the centre of the flap. Any small 
fistulous openings left after union of the main flaps are closed by subsequent 
operation or by repeated application of the actual cautery. In all such 
operations it has been recommended, as a preliminary step, to open the 
urethra or bladder through the per aneuie: so as to allow the urine to drain 
away freely, without flowing over the wound. This is, however, not a neces- 
sary procedure. 

Hypospadias.— When the floor of the urethra, together with the corpus 
spongiosum, is deficient to a greater or less degree, the deformity known as 
hypospadias is present. In the slighter cases the deformity is merely one 
of the urethral orifice, which opens on the under surface of the glans penis 
instead of upon its apex, though even in these cases the corpus spongiosum 
is always thinner and less developed than it should be. A dimple usually 
represents the opening of the urethra, or a groove may run on from the 
existing opening to the end of the glans, All degrees of malformation are 
met with from this to cases where the urethra opens in the perinzeum, behind 
the scrotum. In severe cases, the corpus spongiosum being entirely deficient 
below, the penis is bent downwards and held down by fibrous bands repre- 
senting the aborted spongy body ; it is also bound down by the deficiency of 
the prepuce below, though a redundant, hood-like fold overlies the glans 
above. In the severest cases the scrotum is cleft and.ill developed, and the 
testes are retained or imperfectly descended, and the arrest of development 
may be such as to give rise to doubts as to the sex of the individual ; such 
are the majority of the so-called hermaphrodites. Sometimes the urethra is 
continued on to the glans, but there is a congenital urethral fistula further 
back, even within the rectum, and urine escapes by both orifices. 

The slighter degrees of deformity, where the urethra opens at the base of 
the glans, need no treatment, and do not interfere with either the urinary or 


1 A case of epispadias ina girl is recorded by Smith in Brit. Med. Jour. September 20, 
1884, and we have one now under our care (1905). 
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sexual functions as a rule, though we have met with a case where this 
condition was associated with incontinence of urine and feces, probably 
due to deficient development of the sphincters of both outlets. In all cases 
of hypospadias a probe passed into the urethra will show how thin the 
lower wall is, and the meatus is often contracted and insufficient. Sometimes 
the opening is sufficiently far forwards to serve all purposes, but the penis is 
tightly bound down to the front of the scrotum. In such cases the organ 
may be liberated by careful dissection, but unless great caution is observed 
the thin floor of the urethra will be cut through, and a urinary fistula result. 
Where the opening is further back than half the length of the penis an 
operation may be performed to lengthen the channel; with or without a 
preliminary cystotomy or urethrotomy, flaps should be dissected up from the 
sides of the penis and turned over one another (method of superimposed 
flaps). This is a successful plan, but even it often fails from non-union, or 
breaking down again after partial adhesions. We more often perforate the 
prepuce, and bring up the glans through it, and then, after refreshing the 
edges of the preputial fold and of the urethral furrow, unite them, completing 
the new floor of the urethra by subsequent operations. A flap may also be 
turned forward from the scrotum and posterior part of the penis. We have 
found the plan advantageous and it is less likely to leave a fistula behind. 

Congenital Contraction of the Meatus Urinarius and Congenital 
Stricture of the Urethra have already been mentioned. We have met 
with two instances of the latter; one, seen in adult life, was remedied by 
catheterism in the ordinary way ; in the other, an infant, there was retention 
of urine, with overflow. On passing a catheter two distinct obstructions 
were found, one at the front of the scrotum, and the other in the prostatic 
region ; they appeared to be definite bars of thickened tissue, the latter 
closely simulating prostatic enlargement, which, if it existed, only affected 
the middle lobe. 

Congenital contraction of the meatus may become an important affection, 
giving rise to incontinence, to retention and consequent cystitis, and indeed 
to all the secondary troubles associated with obstruction to the urinary out- 
flow. In one instance a boy of 5 years old was brought to us, who was 
said to have had gonorrhcea for three years, and was believed to have been tam- 
pered with ; there was a distinct gleety discharge, and the meatus was very 
small. All the symptoms disappeared after slitting the meatus and passing a 
catheter a short distance down the urethra at frequent intervals for a few 
weeks ; the child was subsequently neglected, and recontraction took place. 
The following case further illustrates the evils of a narrow meatus : 


Contracted Meatus Urinarius ; Retention.—Jas. F., age 4 years ; admitted December 7, 
1882. Well till five weeks before admission, when he was unable to pass urine without 
pain : subsequently had pain in hypogastrium and became ill in himself; never passed 
blood : was catheterised at the out-patient room twice, and once passed urine voluntarily. 
On admission was found to have a contracted meatus, and was catheterised, a small 
instrument (size not recorded) being passed ; urine clear, sp. gr. 1028, faintly acid, slight 


1 Dr. Mudd, Sz. Louts Med. and Surg. Jour. November 1883, mentions a case of 
enlargement of the middle lobe in a child of 13 months; the swelling proved to bea 
myoma. 
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sediment of mucus and phosphates on standing, no albumen; the edges of the meatus 
were found to become glued together, and he was unable, even by violent straining, to 
pass urine himself; the bladder contracted tightly round the catheter. December 11, the 
meatus was incised to enlarge the orifice, and a No. 8 silver catheter passed daily through 
the meatus, but not into the bladder. He was discharged on the 17th with all his sym- 
ptoms relieved. It is usually said that retention in children is always due either to 
impacted calculus or extreme phimosis. Here probably some balanitis led to ulceration 
and cicatricial contraction of the meatus, the edges of which were probably acting as 
valves, which shut by the pressure of the urine. 


Complete obliteration of the urethra may also be met with, as in.a case 
recorded by Partridge and Watson. Mr. Gray and others have recorded 
cases of double urethra, one on the dorsum and the other in the normal 
position, both communicating with the bladder, though not with each other.’ 

The male urethra in its prostatic portion represents the cloaca, the 
anterior part is formed by closure of the genital folds and is like the other 
canals of the hind end of the embryo, solid at one stage of development 
(vede Wood-Jones, azzea cit.). Failure in the absorptive process by which 
the urethra is opened up explains the rare congenital strictures and oblitera- 
tions, and failure of closure of the genital folds explains the various degrees 
of hypospadias. 

Possible explanations of the other rarer deformities will suggest them- 
selves on a study of Wood-Jones’s paper, but cannot be discussed here. 

Prolapse of the mucous membrane of the urethra in girls may be caused 
by straining ; it gives rise to pain, bleeding, and irritability of the bladder. 
Day, who describes the condition in the ‘Medical News, Dec. 1883, advises 
astringents in mild cases, and removal by ligature of the prolapsed part in 
more severe instances. Dr. Coley removed the prolapse by radial incisions 
and obtained a good result (vide ‘ Brit. Med. Jour.’ November 1, 1890, also 
April 12, 1890). We have met with a case of this condition in which the 
prolapsed mucous membrane was strangulated and black. It was excised, 
and no trouble ensued. Vascular growth of the meatus urinarius is occa- 
sionally met with in children (vide Eve, ‘ Lancet,’ November 1889). 

We have seen one case of complete absence of the penis, the urethra 
opening just at the margin of the anus, outside the external sphincter ; the 
scrotum and testes were well developed. The child was under the care of 
our colleague, Mr. Collier. For an account of other malformations of the 
penis, such as torsion, adhesion of the penis to the scrotum, double penis, 
penile fistula, &c., we must refer to Mr. Jacobson’s work on ‘ Diseases of 
the Male Organs.’ 

In 1901 we operated on a boy of 14 in whom the scrotum and 
prepuce were adherent nearly as far as the corona. He was seen three 
years after the operation and there was then little trace of anything wrong. 

Phimosis, or the condition where a long prepuce exists which cannot 
without difficulty be drawn back over the glans on account either of the 


* Path, Soc. Trans. vol. xiv. The ureters were enormously dilated; one kidney was 
atrophied, and the colon ended in the bladder ; other deformities also existed. Another 
case treated successfully by a sort of forced catheterism is recorded by. Forster, of 
Darlington, Brit. Med. Jour. January 3, 1885; also Shattock, Lancet, February 11, 1888. 

2 Path, Soc. Trans, vol. xiv. 
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small size of its orifice or because of adhesions, is an affection which may 
be congenital or acquired. Further, it varies much in degree: the pre- 
puce may be very long and end in a puckered, tapering point, in which 
there is but a pin-hole orifice. Tanner has found it absolutely imperforate. 
Where the opening is very small, when urine is passed it collects between 
the glans and prepuce, and ‘balloons’ out the latter, or the prepuce may be 
tightly stretched over the glans and universally adherent to it. 

In most children at birth the prepuce entirely covers the glans, and on 
withdrawing it adhesions are very often found between the two, while the 
coronal groove is filled up with retained smegma in round lumps ; if these 
adhesions are not broken down and the glans kept clean, secondary inflam- 
mation is apt to occur (balanitis) and gives rise to still further adhesions, with 
perhaps increased contraction of the prepuce. In most cases, with a little 
trouble, the foreskin can be drawn back, the adhesions being torn down by 
the finger and thumb or a probe ; the adhesions are frequently non-vascular, 
at other times a few drops of blood escape. Daily retraction and cleanliness 
for a week or two get rid of all further trouble, occasional drawing back 
and washing being all that is afterwards required. 

If phimosis is neglected many ill results may follow. Retention of urine 
from obstruction at the preputial outlet or at the meatus with consequent 
extravasation of urine, or incontinence from irritation may ensue. Prolapse 
of the rectum and hernia may result from the straining required to empty 
the bladder or from irritation ; while cystitis, balanitis, formation of pre- 
putial calculi, masturbation, and in later life sterility and increased hability 
to venereal diseases and epithelioma are also possible consequences of 
neglected phimosis. Other troubles, such as paraphimosis ifa tight prepuce 
is drawn back, and, according to Mr. Barwell’s view, possibly joint lesions 
from reflex irritation, may occur. Sayre also records cases of various con- 
tractions and deformities of the lower limbs resulting from phimosis. 

If the obstacle to retraction is simply the adhesions, the breaking down 
of these, already mentioned, is sufficient ; if, however, the preputial orifice 
is tight, circumcision should be performed in infancy. Dilatation of the 
prepuce answers in some cases ; but we are strongly opposed to it, since we 
have seen not only rapid recontraction but also much inflammation set up, 
necessitating circumcision and a long delay in healing ; it is not a good 
plan. 

In any doubtful case it is wiser to circumcise, as the operation is as 
harmless as any operation can be if done properly. 

In every male infant the condition of the prepuce should be attended to 
during the first few weeks of life ; much subsequent trouble may be thereby 
avoided. 

There are many ways of circumcising, of which we will only describe the 
two we prefer. Slitting up the prepuce should never be done in children : it 
is much better to circumcise properly. 

The child should be anesthetised, and then, with a pair of dressing 
forceps, the prepuce should be seized just in front of the glans; but it is not 
to be drawn forwards so as to put it on the stretch, or too much skin will be 
removed. The forceps should be held vertically, and the skin in front of 
them shaved off with a scalpel ; but at the lower part of the section the 
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knife should be turned forwards so as to make a little triangular tongue of 
skin projecting from the cut edge of the prepuce ; the dressing forceps are 
now removed and the skin retracts ; the mucous membrane is next slit up 
along the upper surface of the glans with a pair of scissors, and clipped away 
all round as far as the frenum, leaving only enough rim of mucous 
membrane to readily hold the sutures ; the fraanum should not be clipped 
close. Interrupted catgut sutures are used to stitch together skin and mucous’ 
membrane ; generally one on the dorsum and one on each side are sufficient ; 
the little tongue flap is then stitched to the franum and made to cover in its 
raw surface ; by this means, which was shown us by Mr. Davies Colley, of 
Guy’s, many years ago, rapid healing is usually obtained and there is no raw 
surface to granulate. The patient should be kept lying down for a few days. 
We often slit up the prepuce with scissors, and then clip away the required 
amount of skin ; by this means it is easier to estimate the length of foreskin 
to be left. It is better to do without any dressing, simply keeping the 
clothes away from the part by a cradle. If there is any troublesome oozing, 
a strip of lint may be wrapped round the penis, leaving the meatus exposed. 
Bleeding should be carefully arrested before putting in the sutures. Covering 
over the penis with a thick pad of cotton wool in the hollow of which a large 
mass of vaseline has been put is a good plan (Banks). 

In a perfect circumcision the edge of the prepuce will well cover the 
corona ; if too much is removed the corona is apt to remain tender and 
irritable for a long time. A really good result is one that leaves no appear- 
ance of the operation having ever been performed. If catgut sutures are used 
they do not require removal. The Jewish mode of circumcision does not, 
we think, give such good results as that above described. Martin alleges 
that circumcision may produce contraction of the meatus, as a result of 
exposure and friction, and various secondary reflex irritations, which he has 
relieved by slitting the meatus; but we doubt the occurrence of any bad 
result from circumcision properly performed, and think any such troubles 
are more likely the result of the condition for which circumcision is done. 

Woodyatt, of Halifax, ‘Lancet, Aug. 15, 1903, makes a suggestion that 
instead of circumcision it is only necessary to divide the tight mucous 
membrane inside laterally and suture the incision transversely so as to 
relax the mucous membrane. His operation is based upon the fact that the 
constriction is of the mucous membrane and not of the skin. The plan is 
well worth trying in the slighter cases, but is clearly not applicable to the 
more severe cases with a mere pin-hole orifice. . 

Balanitis is often met with in children, and is usually the result of 
neglected phimosis ; the prepuce may be much swollen, and large quantities 
of pus are sometimes discharged from within it; there is much scalding 
pain on micturition. Mild cases are readily cured by syringing out the cavity 
beneath the prepuce with warm water or lead lotion. As soon as the acute 
inflammation has subsided circumcision should be performed ; it is some- 
times necessary to circumcise at once, but in such cases the wound js apt to 
be slow in healing. 

The trick of tying a string or tape round the penis, for mischief, or to 
prevent the need of passing urine, is to be thought of in cases where a child 
is brought with swelling and inflammation of the penis ; the string may be 
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completely buried in the soft parts, and may give rise to ulceration or even 
sloughing, urinary fistula, &c. 

Congenital paraphimosis is the condition where the glans is congeni- 
tally uncovered by prepuce ; it is not a very common condition, but isalways 
found in hypospadias, even in the slighter degrees. 

Acquired paraphimosis is produced by retraction of a tight prepuce, so 
that the glans is exposed ; it is usually the result of mischievous meddling 
with the penis. If the prepuce is not speedily drawn forward again, the tight 
foreskin constricts the penis behind the corona and interferes with the venous 
circulation both in the prepuce and the glans: the result of this is swelling 
and pain, the swelling being chiefly of the prepuce, since its tissue is more 
lax than that of the glans. If the condition is neglected the appearance be- 
comes somewhat alarming: there is much cedema, often redness, and some 
ulceration, with distortion of the organ. Since the constriction is tightest on 
the dorsum of the penis, there is little or no risk of ulceration into the 
urethra, and still less of complete gangrene, as has been sometimes stated, 
but much trouble and no little alarm are often caused by this condition, and 
we have known it give rise to suspicions of erysipelas ; it might also possibly 
be mistaken for extravasation of urine or cellulitis. The treatment of the 
affection consists in drawing forward the prepuce again; to do this, the 
swollen foreskin should be punctured with a needle and all the serum squeezed 
out ; by then drawing forward the prepuce with the fore and middle fingers 
of both hands, at the same time pressing back the glans with the thumbs, 
reduction can be accomplished, unless the constriction is very tight or of long 
standing. Another method consists in winding a piece of tape or narrow 
elastic round the penis, from the glans backwards, and so, by reducing the 
size of the glans, the foreskin can be brought over it. Where the para- 
phimosis has existed for more than a few days it may be irreducible ; or, if 
the constriction is very tight, it may be necessary to divide the contracted 
prepuce behind the corona, but this is rarely required. Under such cir- 
-‘eumstances the swelling is to be reduced by puncture and a lead lotion 
dressing applied; in time the parts will model down, and, though per- 
manent paraphimosis usually results, no serious harm occurs. After reduc- 
tion of a paraphimosis, if the foreskin is long and tight, circumcision should 
be performed, or in any case measures taken to prevent a repetition of the 
retraction. 

Masturbation.— Masturbation in children is usually the result of a long 
prepuce, or retained secretion, or of some other source of irritation about 
the pelvic organs in either sex, such as worms, balanitis, vaginitis, stone, 
&c. The treatment obviously in such cases is to remove the source of 
irritation ; circumcision is in obstinate cases desirable, both as a means of 
removing irritation and as a deterrent; while in older children, who are 
able to understand the matter, and in whom the habit is a bad practice and 
not the result of any obvious physical cause, judicious speaking, pointing out 
the uncleanness and the debasing effect of the act, is the best line of treat- 
ment. Coupled with these plans should be care in avoiding opportunities 
and, if necessary, punishment should the vice be persisted in. In all cases 
onanism should be treated first as a disease, and only as a vice when it is 
clear that no cause for it exists. 
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@dema of the Scrotum in children is sometimes met with apart from - 
any obvious inflammatory condition : it may be part of a general cedema due 
to cardiac or renal disease ; in other instances it js the result of intertrigo, 
such as is met with in fat and dirty children ; occasionally it occurs without 
obvious cause, and in such cases some source of obstruction to the lymphatic 
or venous circulation should be looked for. Erysipelas, or diffuse cellulitis 
of the scrotum, penis, &c., is also occasionally seen. In all these conditions 
attention to the general health and the use of lead lotion are usually all that 
is required. 

Diseases of the External Genitals in Females.—The congenital mal- 
formations of the external genitals of female children, apart from so-called 
hermaphroditism, are rare, with the exception of the simple adhesion between 
the labia minora of the two sides, which, as Mr. Holmes has pointed out, if 
neglected, may produce retention of menses in later life, and probably forms 
the majority of the cases of so-called imperforate hymen, (Vide Wood- 
Jones, Joc. cet.) The treatment of adherent labia is. very simple; the 
adhesions are broken down readily with a probe, and a little oiled lint kept 
between the labia fora few days, together with ordinary cleanliness, is all 
that is required. . 

Hypertrophy of the labia or clitoris in children, though common among 
the natives of some hot climates, is very rare in this country. We have, 
however, occasionally seen it, though rarely to an extent that required treat- 
ment. In a young adult, however, we have had occasion to remove hyper- 
trophic labia, the condition having lasted some years, but whether it was 
congenital or not we cannot say. N othing short of operation is likely to be 
of any service. We have seen a case in which the clitoris of a little child 
was much enlarged and caused irritation ; examination showed that there 
was adhesion of the prepuce of the clitoris to the glans, with retained 
smegma, just as in the case of phimosis in the male. 

Nevus of the labia is seen every now and then, and is best treated by 
puncture with the actual cautery. 

Of acquired affections, simple Waginitis, or, as it more commonly is 
called, Vulvitis, is frequently met with ; it is usually caused by neglect and 
dirt, and often by the irritation of thread-worms, but is sometimes the 
result of inoculation with the discharges from other cases of vulvitis, or 
from older people by the use of dirty sponges for washing, &c.. Very 
rarely indeed is it the result of attempted rape, and such charges are often 
brought against innocent persons simply because the mothers conclude 
that all discharges from the genital organs in children must be venereal ; | 
and it should be remembered that some children are led to invent stories 
or to confirm suggestions made by ignorant or dishonest mothers. Even 
the presence of organisms indistinguishable from gonococci would not be 
conclusive. 

This simple vulvitis is very contagious in many cases and readily spreads 
from one child to another ; hence isolation, perfect cleanliness, the removal 
of sources of irritation, and the free use of antiseptic lotions such as per- 
chloride of mercury or boric acid, should be employed. In some cases 
astringent lotions, such as sulphate of zinc or alum, are useful, and iodo- 
form should be well dusted into the vulva. In one instance we found 
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prominent masses of granulations in the vagina in acase that had long 
resisted ordinary treatment ; in this case nitrate of silver proved the best 
application. 

The so-called aphthous vulvitis isa superficial ulceration occurring not 
rarely about the labia in ill-nourished, neglected, and unhealthy children, 
especially common as a sequel or complication of one of the exanthems. | It 
occurs also in some cases of nephritis, and may simulate the severer disease, 
noma, from the presence of dried blood on the surface, giving the appearance 
of sloughing, as in the following case : 

Acute Nephritis ; Ulceration of Labia.—Mabel C., age 2 years. Admitted October 27, 
1885. Two months ago an eruption appeared on the face and head, which has lasted 
since; for the past fortnight the labia have been swollen and sore, small spots appearing 
first ; has had epistaxis for the last few days; is said not to have passed urine since the 
24th; bowels open this morning, motion quite black. On admission, pale, pasty, bloated 
child; labia both much swollen and superficially ulcerated; no vaginal discharge ; some 
superficial ulceration around the right ear ; eczematous patches on the head, covered with 
blood-stained scabs. 28th, seems very feeble; no urine passed until this morning, and 
then into the bed ; vulvaas yesterday, some thread-worms seen about it ; eyes puffy ; does 
not take food well; found dead in bed at 9 P.M. ‘The vulva was dressed with carbolic 
lotion and boric lint; and carbonate of ammonia and bark, with strong beef tea and 
wine, given. ‘Temperature, 28th, M. 98°2°, E. 96°6°. 

Post-mortem.—Both lungs rather congested and cedematous; no pneumonia ; heart 
normal; kidneys swollen; weighed together 3 oz. ; not very congested ; in one, cortex 
finely granular (like scarlatinal nephritis) with red points ; the ulceration on the vulva and 
head was quite superficial ; there was no sloughing ; it extended all over the vulva to the 
vaginal orifice. 


The treatment consists in cleanliness, free stimulation, and abundant 
nourishment, together with such measures as the disease with which it is 
associated demands. 

According to Savarin, aphthous vulvitis occurs most commonly in chil- 
dren of from 2 to 5 years, and usually is a sequel of measles ; the patches 
~begin as blisters and then ulcerate ; they may finally become gangrenous. 
There is some fever and the parts around are swollen, but there is very rarely 
lymphatic enlargement. The labia majora are most often affected, but the 
process may spread to the perinzeum, groin, &c. The disease has a certain 
resemblance to diphtheria and syphilis, but is distinguished from the former 
by the imperfect membrane formation, and from both by the multiplicity of 
the ulcers, the absence of lymphatic enlargement, and the history. The 
prognosis is favourable unless gangrene occurs, and the best applications are 
boric acid and iodoform. ‘Tuberculous ulceration may be met with about the 
vulva as in other parts. 

Noma Pudendi.—Noma pudendi or noma vulve is a gangrenous affec- 
tion of the external genitals, of precisely the same character as cancrum oris ; 


it runs a similar course, occurs under the same conditions, and requires the 


same treatment. It is quite as fatal as cancrum oris, if not moreso ; it is, 
however, much rarer: many of the cases of so-called noma are merely 


aphthous vulvitis. We have very rarely seen well-marked cases. Morse’ 


found an organism in noma that he regarded as pathogenic. 

Warty and cystic growths are mentioned by Mr. Holmes and others as 
having been met with about the vulva and vagina in children, and would 
require treatment on general principles, 


———— 
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Hemorrhage from the vulva or vagina is occasionally met with in infants, 
but is of trivial importance and requires no treatment (Holmes). (Vide chapter 
on DISEASES INCIDENTAL TO BIRTH). 

Irritable Mamma.—lItrritable or painful mammez are not uncommon in 
girls of from Io to 15 years. There is slight enlargement of the glands, 
which are tender ; the pain is variable ; usually one breast is affected first 
and the other is attacked later. This condition is usually met with before 
menstruation has occurred, but is probably associated with the physiological 
growth of the organs. A similar condition is met with to a less marked 
degree in boys about puberty. Occasionally the condition is simply hysteri- 
cal. Treatment seems to be of little use, but all the cases we have seen 
have got well. Belladonna and strapping locally, with tonics and arsenic 
internally, should be tried. 

In infants the breasts occasionally suppurate ; this is usually the result 
of rough handling on the part of superstitious nurses,! and may result in 
permanently stunted or retracted nipples. A milky secretion may also now 
and then be seen escaping from the nipples of babies. 

Abnormalities in the Descent of the Testicles.—In the fully-developed 
child the testes should be in the scrotum at birth, or rather shortly before 
birth ;* it is not, however, rare for their descent to be delayed for varying 
periods—they may even pass into the scrotum as late as the time of puberty. 
Most commonly descent takes place between the second and tenth years 
(Hunter, quoted by Jacobson) ; if the testicle does not come down by the 
end of the first year, Curling says it is usually accompanied by a hernia. In 
some instances the organs are permanently retained within the abdomen 
(cryptorchism) ; sometimes one testicle descends, the other being retained 
(monorchism). When the testes have not reached their proper situation they 
may be found in the abdomen, at the internal ring, in the inguinal canal, in 
the upper part of the scrotum, in the perinzeum, or even in the thigh ;? and 
instances of descent.of the testes through the femoral canal are on record. 
Usually the glands are movable, and, though they may generally occupy one 
particular position, they may often be drawn down or pushed up beyond that 
spot, just as their situation alters according to the contraction or relaxation 
of the cremaster and dartos under ordinary circumstances. 

The cause of failure of natural descent of the testicles is still somewhat 
obscure. Possibly failure in the action of the gubernaculum, possibly simply 
a lack of development ; certainly sometimes adhesions to surrounding parts, 
to the funicular process, the intestine, or the mesentery, prevent the descent. 
Premature closure of the funicular process, contraction of the inguinal rings, 
or a deficient development of the scrotum in some cases, perhaps accounts 
for the failure ; other less frequent causes, such as shortness of the vas 
deferens, a long mesorchium allowing the testis to float: freely in the 


1 The breasts are pulled at to ‘ break the nipple strings,’ with the idea of preventing 
retraction of the nipples in later life, 

? Camper found the testes in the scrotum at birth in sixty-three cases out of seventy. 

° Displacement of the testes into the thigh has been accounted for by the fact that 
some fibres of the gubernaculum testis pass downwards into the upper part of the 
thigh, 
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abdomen, fusion of the two testes, or an enlarged epididymis, are mentioned 
by Jacobson.! 

The condition of the glands when they are in an abnormal position is a 
question of importance: they are often imperfectly developed. In other 
cases, however, they are in no way defective, and cryptorchism does not 
necessarily imply sterility, while monorchism is, of course, functionally still 
less important. 

Apart from functional imperfection, various evils may attend imperfectly 
descended testes. From their abnormal position and diminished mobility 
‘they are in many cases more exposed to injury, as, for instance, when they 
are lodged in the perinzeum or in the canal. If a testis becomes inflamed 


from injury or other cause, the symptoms are likely to be much more serious © 


if the gland is retained within the abdomen or in the canal, while retained 
testes are said to be frequently the seat of new growths.?2 Most important, 
perhaps, of all is the effect of an imperfect descent of the testicle upon the 
formation and persistence of hernia. By keeping the inguinal canal and 
rings open, the misplaced organ directly encourages the descent of a hernia. 
Where the gland acquires adhesions to the bowel and then descends into the 
canal, or even where the adhesions result from descent of a hernia after the 
testis, the matter is still further complicated, and great difficulty in the 
management of such cases may arise.® It is quite common for a child to be 
brought with the statement that it is ruptured, and that it has perhaps been 
wearing a truss—but this is said to have been always painful, and the child 
screams all the while it is on. Examination shows an undescended testis 
lying in the canal, which has been pressed upon by the truss, and, of course, 
the. child could not bear it. In such cases the undescended testis is often the 
supposed hernia, though frequently enough the two conditions co-exist, and 
a reducible hernia is found to descend above the testicle. It appears, how- 
—ever, that there is little real proof that there is any special tendency to the 
formation of tumour in undescended testes. We have met with a case in 
which both testis and hernia were strangulated; we removed the testis, 
closed the canal, and the patient made a good recovery. 

The diagnosis of undescended testis is not often a matter of difficulty ; 
an examination of both sides of the scrotum will generally clear up the case. 
But we would suggest a word of caution not to be satisfied with too cursory 
an investigation : sometimes one testis may be down, and, unless both are 
felt for at the same time, may slip about so as to feel as if it belonged to 
either side ; sometimes, too, an empty scrotum may be felt, but a little 
examination and manipulation of the canal, or the application of heat, may 
bring down the testicle, and the case may turn out to be merely one of 
retracted, not retained, testis. 


1 Diseases of the Male Organs of Generation, 1893. Vide also Lockwood, Brit. Med. 
Jour, 1887, and McAdam Eccles, The /mperfectly-descended Testis, 1905. 

2 Especially, according to Virchow, when they are retained in the inguinal canal; he 
points out that obscure abdominal tumours, in the absence of any more obvious connec- 
tions, should induce examination for an undescended testis. 

5 The czecum may descend with the testis in consequence, possibly, of unusual 
strength or abnormal arrangement of that portion of the mesorchium called the ‘ plica 
vascularis’ (vzde Lockwood, Med. Chir, Trans. 1886). 
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Occasionally a hernia, if it contains thickened omentum or glands, may 
be taken for a testicle or a hydrocele of the cord, or a fibrous or fatty tumour 
may simulate a testis in the canal. There is considerable variation in the 
size and firmness of the testes of young children, and we have frequently seen 
mistakes made about these conditions. 

The treatment of undescended testicle is an important and difficult 
matter. Where in an infant or child 3 or 4 years old there is an un- 
descended or imperfectly descended testicle, with no hernia, nothing 
should be done except gentle attempts to bring the glands further down by 
pressure from above with the fingers ; this manipulation should be repeated 
frequently during the day. 
In an older child, up to the 
age of puberty, the same 
line of treatment should be 
adopted as a rule; if, how- 
ever, the testicle gives rise to 
pain or trouble, an attempt 
may be made by operation 
to bring it down and fix it 
to the bottom of the scrotum. 
We have performed the ope- 
ration in a good many cases, 
but though it is sometimes 
successful we have found that 
there is a great tendency for 
the testes to become again 
retracted. The scrotum in 
‘such cases is often small and 
ill developed. The operation 
consists in exposing the testis 
asin an operation for hernia, 
passing a silk or catgut 
stitch through its outer tunic, 
or between the gland and 
the epididymis, and then 
bringing the suture out at 
the bottom of the scrotum 
and fixing it there. Testis Fig. 153.—The right testis is undescended, and is seen 
: ; ; forming a swelling in the inguinal canal. 
in perinzeo 1s probably best 
treated by replacing it in the scrotum—by operation, if possible ; if not, and 
its presence gives rise to trouble, it should be removed. Mr. Jacobson 
advises that all such operations should be postponed till after the first or 
second year. It is essential to separate the testis freely from all the 
adhesions which usually exist, so that it lies quite readily in its new posi- 
tion, even before it is stitched there. The adhesions may be remains of 
that part of the gubernaculum which is attached to the tuberosity of 
the ischium, and this may explain the abnormal position of the testis.1 
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1 Vide Lockwood, Med. Chir. Trans. 1856, 
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Displacement of the testicle into the perinzeum is sometimes the result of 
dislocation, and is not congenital: under such circumstances it has been 
successfully replaced.} 

We must strongly protest against the use of a truss for undescended 
testis in young children with a view of keeping it out of the way, or preventing 
the descent of a hernia where no rupture already exists ; we cannot but con- 
sider the plan unnecessary and unscientific except in the cases where the 
testicle is inseparably adherent to the bowel, and, as this can only be ascer- 
tained by operation, we think it is wiser to operate in doubtful cases, separate 
the testis, bring it down, and close the canal above it if possible. If this cannot 
be done, the testicle should either be removed—which should be only done, 
as a rule, when the testicle is small and wasted, and can be separated from 
the gut without risk of injury to the bowel—or, after reducing it into the 
abdomen, the canal should be closed ; hence it is only in such cases that 
any obstacle to the descent of the testicle should be interposed. 

Should an undescended testis become inflamed from injury, from torsion 
or from pressure while in the canal, the symptoms may be severe, and may 
simulate those of strangulated hernia—the absence of the gland from the 
scrotum usually clearing up the doubt ; if, however, there is any uncertainty 
about it, or the symptoms do not speedily subside, the parts should be ex- 
plored, and the inflamed or gangrenous testis. is generally better removed. 
Fatal peritonitis has resulted from this condition. 

Jacobson, in his well-known article in Holmes’ ‘System of Surgery’ and 
book on ‘ Diseases of the Male Organs,’ advises the use of Dover’s powder, 
hydrarg. c. creta, and hot poppy fomentations in these cases jn the early 
stage ; to this work we must refer for further details on this subject : to it 
we are indebted for many of the points in the present chapter. 

Where a hernia co-exists with an undescended testis, but the two are not 
adherent, the best treatment is to apply a truss of special size and shape for 
the particular case, made so as to fit between the testis and the canal, and so, 
while the rupture is kept up, the testis is pressed downwards. We have 
employed this plan usefully, and by its means both defects may be cured. 
Should the truss fail to procure closure of the canal, the hernia should be 
dealt with by the operation described in p. 169; the funicular process being 
closed above the gland, the descent of the testis will be favoured, and an 
attempt may be made at the same time to fix it in the scrotum. 

It appears that the retained or imperfectly descended testis is usually 
defective as regards spermatogenic functions, but may be useful from the 
point of view of producing or preserving the secondary sexual functions, 
such as growth of hair, the male voice and appearance, and so on. The 
‘internal secretion’ may still be of some value. 

Recent researches seem to show (1) that an imperfectly descended testis 
usually undergoes sclerosis, and is not of functional reproductive value, 
except possibly for a short time. (2) That operations for such condition are 
often unsuccessful and do not result in further development of the organ. 
(3) That in cases of difficulty in getting the testis down into the scrotum 
which have been dealt with by free division of vessels, &c., atrophy follows. 


1 Victor Horsley, Med. Times and Gazette, December 1883. 
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(4) That pain or discomfort and torsion of the testis are apt to occur in 
imperfectly descended organs. _ Hence orchidopexy or operations for replac- 
ing the testis in the scrotum are of doubtful value, and with this we agree, 
except for cosmetic reasons. 

Two alternatives remain unless the condition is to be left alone: one is 
to reduce the testis into the abdominal cavity, a course which is strongly 
advocated by some surgeons, but is not free from objections. The other is 
to remove the gland. This is undesirable in children, but may be done in 
adults in cases of unilateral defect. It may also be the wisest course where 
a hernia is present and the defect is unilateral ; in such cases the cure of 
the hernia is made more certain and easy by complete closure of the canal 
after removal of the testis. 

There seems, as has been stated already, very little evidence that an 
abdominal position of the testis makes it more likely to become the seat of 
new growth (Eccles). If any operation is done it is said to be more likely 
to promote the development of the gland if it is done early; at the same 
time it must not be forgotten that the testes may and do sometimes, as 
already stated, descend even as late as puberty. 

We must refer to Mr. Eccles’ work, and to a paper by Mr. Corner in 
‘Brit. Med. Jour.,’ June 4, 1904, for further discussion of the question. 

Supernumerary Testicles hardly ever occur. Most of the supposed in- 
stances have turned out to be either hydroceles of the cord, herniz, or solid 
tumours. Lane has, however, recorded a recent case. Congenital absence 
of the testes as distinguished from mere cryptorchism is an exceedingly rare 
condition and usually associated with other malformations. Langton records 
two instances of unilateral deficiency, the vas deferens ending in blind coils 
(‘ Brit. Med. Jour.,’ December 1, 1900). 

Deficiency or closure of the vas deferens is occasionally met with: in 
such cases the testis is well developed, but, of course, functionless sexually. 
Inverted testicle, where the epididymis lies in front of the gland, is some- 
times a congenital, sometimes an acquired condition ; it may be of import- 
ance in case of the appearance of a hydrocele or hernia, or as a predisposing 
cause of torsion of the testicle. 


Mr. Jacobson’s table of the complications of misplaced testis, in so far as it relates to 
_ children, is here summarised : 

1. The testis may be retained (2) in the abdomen, (4) in the iliac fossa, (c) in the 
inguinal canal, (d) just outside the external ring. 

2. The testis may take an abnormal course into (a) the perinzeum, (4) the crural 
canal. 

3. Retained testis may become inflamed or gangrenous, may give rise to peritonitis, 
may simulate a strangulated hernia, or may become the seat of tuberculous disease, or 
of malignant growth, or may atrophy. 

4. Misplaced testis may be complicated with hernia, (a) from adhesion of intestine to 
the undescended testicle, or (6) from co-existing patency of the funicular process. 

5. Hydrocele may be a complication, as (a) an acute condition from inflammatory 
effusion into some unobliterated portion of the processus vaginalis, or (4) as a chronic 
effusion ; in either case there may be a communication with the cavity of the peritoneum 
above, or extension into the scrotum below. 


Congenital displacement or Hernia of the Ovary sometimes occurs, 
one or both organs protruding into the inguinal or even into the femoral 
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canals, and occasionally in later childhood a similar malposition occurs. We 
have seen both ovaries prolapsed into the inguinal canals in a case of tuber- 
culous ascites, the ovaries returning to the abdomen on the subsidence of the 
fluid. If irreducible, the ovaries may give rise to trouble in later life from 
their enlargement at the menstrual periods, as well as from their presence 
keeping the inguinal canals patent: hence, where possible, they should be 
returned to the abdomen and kept back by a truss ; occasionally an opera- 
tion as for hernia is required. Torsion of an ovary prolapsed through the 
inguinal canal has been recorded. 

Diseases of the Testicle in Childhood.—Simple acute orchitis in 
children occurs as a result of injury—undue pressure of a truss—or the result 
of an operation such as that for the radical cure of hernia or lithotomy ; some- 
times without assignable cause, or under circumstances mentioned in the 
case of hydrocele. The inflammation often results in the development of 
hydrocele, and there is often cedema of the scrotum; but the affection is 
seldom severe, and subsides readily under the use of lead lotion, rest, and 
elevation. We have never seen any immediate bad result, though it is 
possible that the subsequent growth of the gland may be interfered with. 


Orchitis from mumps is very rare in childhood ; we have never seen it. . 


Acute inflammation of the testis going on to gangrene may be a result of 
‘torsion ’ of the testis, an accident occasionally met with, usually occurring 
in cases in which there is some abnormality of the organ, and very apt to be 
mistaken either for an acute orchitis from some other cause, or for strangu- 
lated hernia, especially if, as is often the case, the testis has imperfectly 
descended. Chronic orchitis may result from the acute form. 

Syphilitic Testitis is, in our experience, very rare; Mr. Holmes 


mentions having seen hard knots in the testicle which were apparently - 


gummatous ; they readily yield to the use of hydrarg. c. creta. Other cases 
have also been recorded, and sometimes a diffuse orchitis is found. We 
have met with cases of induration of the testes in young children for which 
we have been unable to account. 

Tuberculous disease of the testicle is met with in two forms: as a part 
merely of a general tuberculosis, and as a localised condition limited to the 
testes alone or the genito-urinary tract. Genito-urinary tuberculosis is much 
rarer in children than in adults, but it is common to find both testes tubercu- 
lous. In the former case the tubercles may be only miliary and disseminated, 
and hence not recognisable during life, or they may form definite, hard, 
circumscribed masses in the epididymis, just asinadults. While the disease 
is limited to the testicle, it takes the form just described, giving often a 
sensation as of a ‘dumb-bell’ or double testicle ; it is usually not painful, 
and often of slow growth. If nothing cuts short the child’s life, the testicle 
usually at last breaks down, and a suppurating ‘strumous testis’ develops, 
with its characteristic adherent or undermined skin, livid colour, and 
intractable course ; the cord is usually thickened. 

Where the tubercle is generalised, no treatment of the testicular affection 
is, of course, of any use ; when, however, no obvious lesion exists elsewhere, 
the usual management, medicinal and dietary, of these cases should be 
carried out (cod-liver oil, phosphate of iron, &c.). For the testicle itself, 
pressure, with occasional inunction of mercurial or iodide of lead ointment, 
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may be used, but as soon as suppuration occurs it is probably better to 
remove the gland ; it is in such cases most likely functionally destroyed from 
blockage of the efferent ducts, and is a source of general infection. The 
operation is sometimes advised as a precautionary measure as soon as a 
diagnosis can be made, but the propriety of this we think open to doubt ; we 
have had occasion to perform the operation only once or twice, and in one 
case the child was seen two or three years later in good health, his brother 
being affected by ‘general surgical tuberculosis. In this instance the 
disease began at 7 weeks old, and the gland was removed at 18 months ; 
testicle and epididymis were involved. Our colleague, Professor Dreschfeld, 
has recorded a case of congenital tuberculosis of the testis in which tubercle 
bacilli were found.! Hernia testis occurs only in those cases where the 
body of the testis is involved, and when present castration is probably the 
wisest course. Occasionally the tuberculous deposit gives rise to acute 
inflammation. 

Tumours of the Testis.—Tumours of the testis in children may be 
congenital or acquired ; the congenital are rare and usually teratomata or 
‘dermoid,’ consisting of cysts which contain hair, teeth, &c., as in the 
corresponding tumours of the ovary.? Striped and unstriped myomata, 
however, have also been found,’ as well as congenital adeno-sarcomata,* and, 
according to Silcock,*® carcinoma—though Butlin disbelieves in the occur- 
rence of carcinoma testis in children. 

Acquired tumours are usually sarcomata (round-celled), very rapidly 
growing, very malignant, and tending to involve the lumbar glands very 
early. The large size, rate of growth, solidity, dilated veins, opacity, and 
bossy surface, sometimes with cysts, make the diagnosis usually easy. These 
growths generally occur in the first few years of life, but according to Butlin 
are common from the time of birth to the tenth year. 

Non-sarcomatous cystic disease may be met with; the cysts usually 
arise as dilatations of the seminal tubules, and may be lined by cylindrical or 
ciliated epithelium. Immediate removal is the only treatment to be adopted 
in a case of malignant disease of the testis, though recurrence within a year 
is to be expected in most cases ; in simple cystic disease the same treatment 
is required, since a diagnosis between it and sarcoma is impossible. In the 
case of dermoid cysts it is sometimes possible to dissect away the cysts 
without injury to the testis.® 

Hy drocele.—Hydrocele is a very common affection in childhood, most 
frequently met.with in quite early infancy ; it may result from simple irrita- 
tion, intertrigo, &c., especially when, as is often the case in that condition, 
the testes hang loose and pendulous. It is sometimes caused by injury, the 
testis being squeezed by the child while keeping its legs crossed, or by other 


1 Brit. Med. Jour. 1884, p. 860. 

? Teratomatous tumours of the testis are explained by Saint-Hilaire as instances of 
‘foetal inclusion’; by Owen as instances of parthenogenesis; and by Lebert as the 
result of ‘ hétérotopie plastique.’ : 

5 Rindfleisch and Rokitansky. ~ 4 R.W. Parker, Path. Soc. Trans. 1885. 

5 Path. Soc. Trans. 1885. 

6 Verneuil, Brit. Med. Jour. April 4, 1885. For a full account of testicular growths 
see Jacobson, of. czz. 
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accidents. Hydrocele may be congenital where the whole processus vaginalis 
remains patent ; in this case if the communication with the peritoneal cavity 
remains free, the fluid will flow in and out according to the position of the 
child. We must say this condition is not often found : either the opening is 
a small one and readily occluded by flexion, or this form of hydrocele is rarer 
than is commonly supposed. 

Infantile hydrocele, so called, is the condition where the tunica vaginalis 
and funicular process are distended with fluid, the processus being closed at 
the internal ring ; this is a common condition. Again, the funicular part of 
the processus may remain open, but be shut off from the tunica vaginalis ; 
in such a case a congenital funicular hydrocele would result. Or, finally, 
there may bean encysted hydrocele of the cord from distension of an unclosed 
segment of the funicular process. 

Diffused hydrocele of the cord, described as a sort of cedema of the 
cellular tissue of the cord, is believed to be very rare ; we met with a case 
while operating for hydrocele of the cord, in which there was some gelatinous 
material lying in the tissue of the cord, superficial to the funicular process, 
which contained ordinary clear fluid. Hydrocele (encysted) of the testis 
and epididymis from dilatation of the hydatid of Morgagni, or organ of 


ged 


Congenital Infantile Congenital Encysted hydro- Common vaginal 
form form funicular form cele of the cord hydrocele 


Fig. 154.—Diagram of the commoner forms of Hydrocele of the Vaginal Process. 
Altered from Lane. 


Giraldés, may possibly occur ; it is, however, usually a disease of later life, 
and no case appears to have been recorded in childhood (Gosselin). 

Diagnosis.—The diagnosis of hydrocele in children is made by first 
examining the cord, and excluding the presence of a hernia by finding that 
there is no increased thickness of the cord above ; next, a soft, elastic, fluc- 
tuating feeling points to hydrocele ; and, finally, translucency, or the possibility 
of reduction gradually by pressure or elevation, without any gurgling sensa- 
tion, clears up the case, It is, however, certain that herniz in infants, when 
the bowel contains only flatus and is much distended, are sometimes quite 
translucent. Sir H. Howse was, we believe, the first to point out this fact, 
and we have many times seen the same thing. 

When there is an encysted hydrocele of the cord it is usually possible 
to bring it down by traction, and feel the absence of thickening above, or the 
tense swelling may be made to slip backwards and forwards between the 
fingers, quite unlike a hernia. The mode of reduction serves to distinguish 
a funicular hernia from a funicular hydrocele, and the absence of distinct 
impulse gives corroborative evidence. Hydrocele of a retained testis some- 
times occurs and may give rise to difficulty ; the possibility of isolating it, 
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its irreducibility, and its consistence, together with the absence of the testis 
from the scrotum, will give the clue. 

Combinations of two forms of hydrocele, e.g. of vaginal hydrocele with 
encysted hydrocele of the cord, may be met with, and a funicular process 
may contain fluid at one time and a hernia at another. Or there may be 
infantile hernia with infantile hydrocele. A collection of fluid may form in the 
sac of a congenital hernia, but is usually masked by the presence of bowel. 

Engel and Camper are quoted by Jacobsomas having found the processus 
vaginalis closed at birth in about Io per cent. only of children examined ; this 
supports the view that some abnormal condition of secretion in the abdo- 
minal cavity must exist to produce a congenital hydrocele, for it is certainly 
not as common as these figures would imply. 

Hydrocele in Girls.—The funicular process in girls (canal of Nuck) is 
occasionally the seat of hydrocele ; the diagnostic points and treatment are 
practically those of hydrocele of the cord in boys. 

Treatment.—Many cases of hydrocele get well without treatment ; those 
due to local irritation subside on removal of the cause. The congenital form 
may disappear by spontaneous closure of the funicular process ; other cases 
subside under the use of evaporating lotions, lead lotion, or mild counter- 
irritation such as painting with tincture of iodine. The congenital and funi- 
cular varieties are usually cured by a truss, and it is seldom that hydroceles 
give much trouble. When, however, these plans fail, the methods of treat- 
ment we prefer are: (1) injection with solution of pure carbolic acid in 
glycerine (I part in 3) without emptying the sac of its fluid, so that the 
injection is still further diluted ; (2) simple antiseptic incision: the sac is laid 
open and drained for four or five days without any stitching of the edges of 
the sac to the skin, as in the so-called ‘schnitt operation,’ or part of the 
parietal layer of the tunica may be excised, and so the sac may be obliterated. 
Tapping, subcutaneous puncture, letting the fluid escape into the loose scrotal 
tissue, setons, injection with iodine or spirit, &c., all have their advocates, 
and are no doubt often successful; but the plans mentioned are in our 
opinion the safest,' surest, and quickest, though relapses occasionally occur, 
whatever method is adopted. We have seen a hydrocele develop some 
time after an operation for the radical cure of hernia in an infant in whom 
the bowel was strangulated. 

(Edema of the scrotum is often met with as a result of intertrigo in 
children, and should be distinguished from hydrocele, anasarca, erysipelas, 
and extravasation of urine—also from the ‘inflammatory’ or ‘malignant 
oedema,’ so-called. 

Varicocele has been met with in childhood by Bryant, Pearce Gould, 
and Landouzy, but we have never seen a case earlier than about the tenth 
year, though we have seen a boy of 13 with a large varicocele which was 
said to have existed for five years. 

Ovarian Tumours in children are nearly always sarcomata, teratomata, 
or dermoid cysts ;* they may appear at any age: thus Chiene has operated 


! Poland has recorded a case of fatal peritonitis after tapping a congenital hydrocele 
of the cord.—Lancet, December 1884. 


2 Evers, St. Louis Courier of Medicine, August 1884, has met with a case of sarcoma 
in a girl of 23 years. 
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successfully at three months, and Roemer! of Berlin at twenty months. The 
only treatment is abdominal section in the ordinary way. In the case of 
large tumours it may be impossible to make an accurate diagnosis. between 
ovarian and renal or other congenital tumours until the abdomen is opened. 
Precocious puberty has in some instances been found associated with ovarian 
tumours. We have seen considerable development of the external genitals, 
with growth of hair and discharge of blood from the vagina, in a child 3 years 
old, who was the subject of a tumour which apparently involved the liver 
and the right kidney. Tuberculous pyosalpinx has once been met with by 
Chaffey, and once by Quarry Silcock.2 ; 


| Jahrbuch f. Kinderheilk. Bd. xxi. H. 4. Eight out of eleven cases collected by 
Roemer recovered. 


4 Path. Soc. Tyans, 1885. See also Tumours of the Ovary &c. by Doran. 
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DISEASES OF THE BONES 


Diseases of the Bones.—A full description of the subject of inflamma- 
tion in bone would be out of place in the present work, but a few of the more 
important points may be summarised here. 

(For tumours of bone vzde Chapter XX XVII.) 

The process of inflammation as occurring in bone differs from that in the 
soft parts only in that the inflamed tissue is more rigid and unyielding ; 
hence, on the one hand, the progress of inflammation may be slower, and on 
the other, as tension is greater, its effects may be more destructive. 

As elsewhere, inflammation in bone leads to rarefaction, i.e. absorption of 
healthy tissue (rarefying ostitis), and this may go on slowly, and without any 
sufficient outpouring of material to develop pus or any obvious external 
signs of the changes going on. The bone slowly becomes thinner and 
weaker, and its tissue may entirely disappear; such a change we see in 
the caries sicca, or non-suppurative caries, of the vertebrz or of the articular 
ends of the long bones. It is in some cases accompanied by a deposit of 
new periosteal bone, while rarefaction is going on in the interior; such a 
condition occurs in some instances of chronic osteomyelitis of the shaft of 
the femur after excision in hip disease. In these cases fractures may occur 
almost spontaneously, or at least from very slight violence. 

Again, in other instances, the inflammatory material may be in sufficient 
quantity, and so incapable of becoming organised that pus is formed, and 
this may infiltrate the adjacent bone, and so give rise to further extension of © 
the process, without the formation of any definite abscess ; such a condition 
we see in some of the cases of chronic osteomyelitis of the long bones, 
epiphysitis, certain forms of necrosis of the jaw, &c. Under these circum- 
stances necrosis usually results, or if there is more abundant pus formation 
an abscess in bone is found. 

Where, in consequence perhaps (Cornil and Ranvier) of primary fatty 
degeneration of bone corpuscles, the bone tissue slowly dies, the dying part, 
acting as an irritant, gives rise to inflammation around, and the bone is 
slowly disintegrated, with more or less abundant formation of pus; such a 
process is seen in ordinary caries of a rib or of the pelvis, or of the articular 
end of a bone. When small islets of bone are marked out and, as it were, 
cut off from the rest by the surrounding inflammation, minute sequestra 
become detached (caries necrotica), while, if larger masses are so separated 
by a line of demarcation, common necrosis results. The last-named may, 
of course, be an acute or chronic process, a slow diminution in blood supply 
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causing gradual starvation, or an immediate strangulation causing rapid 
gangrene of the part (acute necrosis). 

So-called ‘condensing ostitis’ or ‘sclerosis’ is in its results an hyper- 
trophy, making the bone denser and stronger ; the new material has sufficient 
vitality to stand, and sufficient blood supply to support it as well as the 
original tissue ; such a process we see in chronic periostitis, the results of 
which may be compared with the sclerosed bone of repaired rickets. 

Should, however, this deposit of new bone go on beyond a certain point, 
the blood channels become themselves so narrowed that the surrounding 
bone is starved, and so necrosis results. 

It should be noticed that while some of these processes of destruction and 
growth and repair are constantly seen going on side by side, as where chronic 
osteomyelitis causes central necrosis and at the same time the periosteum 
forms a new peripheral layer of bone, in others we do not see any repair so long 
as the disease is spreading: thus, in caries of a flat bone or an articular sur- 
face, until the destructive process ceases, no new bone is, as a rule, laid down. 

Inflammation in bone may occur primarily either as a periostitis or as an 
osteomyelitis, the latter, often called osteitis, attacking the endosteum and 
marrow in the medullary cavity or in the cancellous tissue. Compact bone 
can hardly be supposed ever to be the seat of a primary lesion, though 
constantly involved by direct extension along the Haversian canals from 
either periosteum or medulla, it being remembered that a thin layer of 
medullary tissue lies in each Haversian canal. Inflammation beginning in 
the epiphysial line may be considered as an osteomyelitis. 

Periostitis.—Acute periostitis, phlegmonous periostitis, or ‘ acute 
necrosis,’ is a disease essentially of childhood and youth, rare in infancy,! 
and still rarer in adult life, though we have seen it in a man of over 50 
and in a young man of about 25. These are facts of importance, since 
they show that the disease does not necessarily begin in or near the 
epiphysial line. The disease is seen in two distinct forms, corresponding to 
the anatomical structure of the periosteum ; in the one there is an acute 
inflammation, with pouring out of the inflammatory products between the 
surface of the bone and the deep fibrous layer of the periosteum (true deep 
sub-periosteal abscess) ; in the other the exudation takes place superficially 
to the deep fibrous layer, in the looser cellular zone which connects the 
periosteum with the surrounding cellular tissue (parosteal abscess). The 
difference in texture of these two layers is of the utmost importance, and is’ 
marked by striking differences in the course and results of the inflamma- 
tion. While the sub-periosteal effusion, whether serous or purulent, lifts up 
the periosteum from the bone, presses upon and detaches the vessels passing 
to the Haversian canals, and thus cuts off the blood supply to the affected 
part, and further, by the extreme tension under which it is pent in, gives rise 
to all those evil results due to pressure of confined fluid, on the other hand, 
the supraperiosteal exudation lies in loose tissue, interferes comparatively 
little with the blood supply to the bone, and is not bound down, so that there 
is but little tension. 

1 We have only twice seen it under 2 years of age. Watson Cheyne mentions a case 


of Rosenbach’s in which it occurred zz wzztero, but this was considered to be an osteo- 
myelitis (? epiphysitis)—Brzz, Med. Jour, March 3, 1888. 
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Either form of acute periostitis may be met with as a result of injury, 
exposure to cold and wet, as a sequel of one of the exanthems,' or as a 
pyzemic condition. It will nearly always be found that one of these causes 
has produced, or at least preceded, the attack ; often two or more may be 
combined. The disease is an infective one, and in some cases pure cultures 
of staphylococci may be obtained from the pus. 

The onset of acute periostitis is marked by fever with its general constitu- 
tional disturbance, rigors, pain in the affected limb, with swelling coming 
on rapidly, and usually involving the whole length of the affected bone, and 
often the adjacent joints. Mr. Clinton Dent has pointed out that extension 
of suppuration to the joint is commoner in supra- than in sub-periosteal 
abscess ; it certainly does, however, occur in both forms. The skin soon 
becomes swollen, red, and shining, and there is extreme tenderness. The 
temperature commonly, in the sub-periosteal variety, reaches 103°-105°, and 
there is much prostration. Soon the swelling increases, and, if proper treat- 
ment is not adopted, in a few days pus finds its way to the surface and is 
discharged, with much relief to the symptoms. Usually, however, fresh foci 
of suppuration arise, and, if the child is neglected, in a large number of 
instances pyzemia occurs, and the patient dies; in others, after much 
destruction of periosteum and the formation of many abscesses, the limb is 
left riddled with sinuses leading down to the bare dead shaft. 

Sometimes, but not commonly, the neighbouring joints suppurate by 
direct extension from periosteum to capsule, and thence to synovial mem- 
brane ; most often, however, there is merely a serous effusion, the result of 
interference with circulation, or a slight degree of inflammation. 

Suppuration of a joint by direct extension might be expected to be most 
common in the case of the hip, where the epiphysial line lies within the 
joint, and this complication does sometimes occur ; it is not, however, common 
in our experience. Of twenty-three cases of acute periostitis under our care, 
the femur was affected alone in eight instances, the tibia was attacked in six 
cases (in two of these there was extension upwards to the femur), the 
humerus alone in two cases, the humerus and ulna in one, the radius in one, 
the ulna alone in one, the fibula in one, a rib in one, the ilium in one, and 
a metatarsal bone in one instance was inflamed. Five of these cases were 
supra-periosteal (parosteal), and in them no necrosis followed. There were 
five deaths, all from pyzemia, and all in sub-periosteal cases ; one child had 
non-purulent pericarditis (proved by aspiration) and recovered. 

Usually the inflammation is limited by the attachment of the periosteum 
to the epiphysial line, and does not reach beyond this; sometimes it spreads 
in along this line and loosens the shaft from its epiphysis, or sets up an 
osteomyelitis. The same endosteal lesions may, of course, result from exten- 
sion inwards along the Haversian canals, but we think it is not the rule to 
find suppuration within the medulla, either epiphysial or diaphysial, as the 
result of acute periostitis. Quite apart from osteomyelitis, the whole shaft 
may necrose, probably because not only is the blood supply from the 


1 Periostitis and necrosis after typhoid do not occur till the patient is well of his fever 
(Paget, Path. Soc. Trans. 1884). Macnamara, however, quotes Affleck’s cases of peri- 
ostitis in the third week of typhoid. We have seen a case of acute periostitis of the fibula 
following exposure to cold after influenza, | 
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numerous small vessels entering the bone throughout its length cut off, but 
also because the nutrient artery itself, as well as the supply from the epi- 
physial zone, is lost.' 

Mr. Macnamara, Mr. Tubby,” and others believe that all these cases really 
begin as an inflammation of the epiphysial line, and that the mischief spreads 
downwards and upwards, both beneath the periosteum and in the medulla. 
That such a condition does occur their specimens prove, and we readily 
admit from our own experience, but that it is by 
any means the universal condition we cannot 
agree. 

If left to itself, then, and the patient survives, 
acute periostitis results in necrosis of a part 
or the whole of the shaft of the long bone 
attacked ; subsequently new bone is thrown 
out by the surviving periosteum and surround- 
ing tissues, and the sequestra are inclosed in 
the sheath of this new bone, in which are 
cloacze leading down to the dead part. 

Probably because the disease is a somewhat 
uncommon one, it is often mistaken, when it 
does occur, for erysipelas or rheumatism ; most 
of the cases of necrosis resulting from it are 
said to have followed one or other of these 
diseases. From erysipelas it is distinguished 
by the much greater pain in periostitis, by the 
absence of any defined line of redness, by the 
limitation of the disease and its evident relation 
to the shaft of a long bone, and, as soon as an 
incision is made, by the exposure of the bone 
shaft. 

There is, of course, no real resemblance to 
rheumatism of joints, inasmuch as the joints are 
only involved in very minor degree, so that this 
is a less excusable mistake. The disease most 

Fig. 155.—Acute Periostitis of the closely resembling it, especially the supra- 
Lee ene oF We periosteal form, is diffuse cellulitis ; this, how- 
epiphysial junction. The lower ever, is usually more superficial and more 
Dette iter Ne iia been re- widespread, not ceasing at the joints. In one 

case which we saw with Mr. Coates, of Man- 
chester, the mischief spread from tibia to knee, and beyond this upwards to 
the lower end of the femur—but this is very exceptional; there was no 
suppuration in the femur. We have had another very similar case. 

There is but one treatment of acute periostitis at all worthy of considera- 
tion, and this is free incisions down to the bone through the periosteum, as 
soon as the disease is diagnosed : each incision should be about one inch to 


1 Vide Dent’s able paper, Med. Chir. Trans. 1881. Mr. Dent believes that the 
medulla may disintegrate without being inflamed at all. Vde also Makins and Abbott, 
St. Thomas's Hospital Reports, 1889. 

2 Brit. Med. Jour. May 9g, 1891. 
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two inches in length, and made in the long axis of the bone, care being taken, 
where practicable, to make the incisions not all on one side of the limb, 
though, of course, important vessels, &c. must be avoided. Several shorter 
incisions are better than one the whole length of the limb, as Mr. Holmes 
long ago pointed out. 

Bleeding is usually very free, and it may be necessary to plug the wounds 
for a few hours to arrest it; the plugs should then be removed, drainage 
tubes inserted, and the wounds dressed every day or two, or oftener if there 
is much discharge. Should no pus be found at the time of incision, provided 
that it is certain that the bone has been laid bare, it may be taken as a 
proof that the disease is in its early stage, and the prospect is therefore 
better. In all cases, however, serum and flakes of lymph will be found, 
even if there is no pus, and there will usually be free. suppuration in a short 
time. Too free exploration of the bone with the finger or probe, and too 
frequent or forcible syringing, are to be avoided, as tending to separate any 
still adhering periosteum, or to prevent adhesion after separation has oc- 
curred. The limb should be kept slightly raised, and stimulants, opium, 
and abundant nourishment given to the child. Should the fever not subside 
in a few hours, it is probable that some abscess has not been relieved, and a 
director should be passed round the bone, or a fresh incision made at any 
painful spot. In the tibia, for instance, where incisions can hardly be made 
at the back, pus may be lying beneath the periosteum at the back of the 
bone, bound down by muscular attachments. In spite of the authority by 
‘which it is supported (Billroth), we cannot regard applications of nitrate of 
silver or iodine, or anything except free incision, as good treatment. 

Since such extensive necrosis and so much suppuration with liability to 
pyzemia often follow in these cases, it has been proposed to resect the 
affected bone at the time of incision, and this has been done by various 
surgeons. Since the periosteum is preserved, a new bone is developed, and, 
it is said, without shortening in cases where a second bone exists, as in the leg 
and forearm.’ We cannot say we see any great advantage in this method, 
and it is impossible in any case to be sure how much of the bare bone wil] 
die—usually it is only a very small portion compared with the part exposed ; 
and, though we have at a later stage removed nearly the whole of the shaft 
of some of the long bones as sequestra, it is common to see quite small 
portions of dead bone as the result of most extensive stripping off of peri- 
osteum. We believe that much harm is often done by the practice, already 
alluded to, of passing in the finger, sweeping it all over the bone, and then 
remarking that the whole bone is bare ; of course it is, for the operator has 
just stripped off the remaining periosteal attachments. We think, therefore, 
that primary resection of the diaphysis is not to be recommended unless it 
is absolutely detached at each epiphysial junction and bare of periosteum 
throughout— a very rare condition. Neighbouring joints should not be 
incised unless they are pretty clearly suppurating, ie. a slight degree of 
effusion does not mean suppuration. If the joint is full of fluid, and the 
skin over it is hot and its veins turgid, or if the swelling does not subside 

1 Much shortening has, however, followed in some cases (vide Neve, Indian Med. 
Gas. April 1884, who records a case of an inch and a half shortening after removal of 


the upper half of the tibia; also Holmes, Surg. Dis. of Children). 
xXX2 
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rapidly after incision of the periosteum, the joint should be opened or, if in 
doubt, aspirated ; if pus is found, a free incision and the insertion of a 
drainage tube are required. 

It must be very rarely that immediate amputation is demanded, even if 
joints are involved ; if there is no pyemia, a large proportion of the cases 
do well, and if pyzemia exists already amputation will not usually succeed. 
If after free incisions the symptoms do not subside, and especially if pus 
escapes from the epiphysial line, there is probably suppurative osteo- 
myelitis ; the bone should then be exposed and trephined to give vent to 
the matter. 

Those surgeons who only admit the osteomyelitic origin of the disease 
advocate trephining the shaft of the bone close to the epiphysial junction as 
a routine measure in all cases. It should certainly be done when there is 
mischief in the interior of the bone, and though it is certainly not always 
necessary it is better in these cases to do too much rather than too little. 

The time at which sequestra may be expected to be loose after the onset 
of the disease varies with the size of the bone and the extent of destruction ; 
if the whole shaft dies the bone will probably be loose in a month or six 
weeks ; if only a part is necrosed it will vary from the time mentioned to 
many months, or, in the case of the femur, the bone, especially if the lower 
end is affected, may remain for years without being detached, and yet is so 
far devitalised that it acts as a foreign body and keeps up suppuration. This 
especially applies to periostitis attacking the popliteal surface of the femur, 
and holds good of chronic inflammation as well as acute. 

No absolute rule, then, can be laid down as to the time at which sequestra 
can be removed ; the sinuses should be explored with a probe from time to 
time, and if the dead part can be felt to be movable it should be cut down 
upon and taken away. If no loose bone can be felt, but the probe passes 
down through cloace in new bone to a sequestrum, the patient should 
be anzsthetised, the limb rendered bloodless, the sinuses laid open, the 
cloacee enlarged, and the sequestra examined : any that are loose should be 
taken away, and any distinctly dead but not loose bone may be cut away, 
but no doubtful bone should be disturbed—it may recover. The wounds are 
then plugged with iodoform gauze or lint, and daily dressed until they fill up 
or the sequestra become loose. It is very seldom that all the dead bone is 
removed at one operation ; usually small fragments either come away ot 
themselves or have to be removed by later operations. In cleaning out the 
cavities in which sequestra lie great care should be taken not to break into 
joints or remove more new bone than is necessary. The delay in waiting 
for the separation of sequestra is not wasted time, for the new bone is mean- 
while consolidating, and the limb getting stronger. In subsequent dressings 
care must be taken to keep all the cavities well drained and syringed out, 
otherwise retention of discharges and detritus will give trouble. Unnecessary 
probing of sinuses is useless and harmful: it is useless to be constantly 
feeling bone to see whether it is loose, for the process of separation is a 
slow one; it is harmful, because broken granulations readily absorb septic 
material, while sound ones are proof against it—moreover, it needlessly 
frightens a child. Where repair is very slow, and profuse discharge is 
wearing out the patient, it may be necessary to sacrifice doubtful bone 
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for the sake of rapid healing, or in extreme cases, chiefly where there is 
destruction of a neighbouring joint and great prostration, even amputation 
may be required. 


CasE.—T. B., aged 63 years, was admitted April 22, 1881. Three weeks previously 
the boy fell down some steps and hurt his forehead and his shin, but seemed to get 
quite well. Two days before admission he complained of pain in the left thigh, but ran 
about as usual. On the following morning he could not get up, had pain in the knee, 
and could not move the leg; he was delirious during the night, with profuse sweating. 
On admission he was pale, dull, and heavy-looking ; respiration 48, temperature 106°, 
pulse 156, with low, muttering delirium. He was ordered four grains of quinine and 
brandy-and-egg mixture. The left thigh was swollen to nearly double its normal size 
from the top to the knee, and intensely painful. A short time after he came in, three free 
incisions were made through the periosteum down to the bone; much sanious sero-pus 
and lymph escaped. The bone was quite bare. After the operation the temperature was 
104°, falling to 102°4°. There was great prostration, The temperature again rose to 
106°6° at 11 P.M., when he died. 

Post-mortem.—There were recent pyzemic abscesses in the lungs and the whole 
femur was bare from the neck to the lower epiphysis. No other disease was found. Vide 


fig. 155. 


Supra-periosteal abscess has the same general symptoms as the more 
serious conditions, but it is much less severe, for the reasons already. men- 
_ tioned ; the pain and fever are less, though the swelling is often as great. 
On cutting into the abscess, and passing the finger in, the bone will be found 
still covered with the dense fibrous layer, and is consequently not bare. 
Necrosis seldom follows, or if it does it is limited both in extent and depth ; 
usually only a small scale of bone comes away. If this form of periostitis is, 
however, neglected, the deeper layer may slough, or the mischief spread 
through it, and more extensive necrosis may ensue. The diagnosis between 
the two conditions can generally be made by the less severity of the symptoms 
in the superficial variety. 

The immediate and later treatment is the same as that of the sub- 
periosteal form, i.e. free incisions at first and subsequent removal of 
sequestra, should any necrosis occur. 


CASE.—Supra-Pertosteal Abscess of Thigh.—Mary Ann D., aged 13 years 2 months ; 
admitted December 24, 1882, Three weeks before admission she had pain about the 
lower part of the leg and walked lame; the symptoms increased latterly, and the left 
thigh was noticed to be swollen and shining; she had been getting thin and pale for two 
or three months previously ; no injury. On admission a large fluctuating swelling occu- 
pied the anterior and upper half of the left thigh, large veins ramified over the surface, 
there was a blush of redness over it, and some tenderness and pain ; an incision was made 
into the swelling, and a large quantity of pus escaped, which was in close contact with 
the bone, though the latter was doubtfully bare; considerable bleeding took place into the 
abscess cavity, which stopped after a free counter-opening and more perfect drainage were 
employed; she then steadily improved, and was discharged well on August 4, 1883. 
This case did not come under our care at first, and it was only at the second examination 
that we had an opportunity of exploring the bone ; at this time it was certainly not bare, 
a thin layer (deeper layer of periosteum) covering it. The constitutional disturbance, 
as usually occurs in the superficial periosteal abscess, was much less than in the sub- 
periosteal form, and no necrosis followed. 


A careful watch should be kept for the onset of pyzemia in all cases of 
acute periostitis ; it appears sometimes exceedingly rapidly. We have just 
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mentioned a case of acute periostitis of the femur, which died with infarcts 
in the lungs and ecchymoses on the pleurz after an illness of altogether only 
two days, and another child died in the same way six days after an injury 
giving rise to periostitis of the fifth metatarsal bone. 

In some instances the periostitis is multiple at the first: these cases are 
no doubt pyeemic, and sometimes occur after a primary joint lesion ; thus we 
have seen acute suppuration in the ankle followed shortly by an abscess in 
the wrist, and a few days later by periostitis of the humerus and ulna, and by 
pneumonia. After death no other lesions than these were found. In another 
case, that of an infant 6 months old, periostitis of the tibia followed a 
suppurating naevus of the scalp ; the bone necrosed and gave way, a fracture 
resulting ; the child died of pyzemia, sinking, as they so often do, quite 
suddenly. 

We have seen a case of pyzemic necrosis of the radius in which the lesion 
was close above the lower epiphysial line, but there was no shortening of the 
bone four or five years after. The patient was under the care of our friend 
Dr. Pooley, of Rochdale. 

The disease very rarely attacks any bones except the long bones of the 
limbs ; the tibia, femur, humerus, and ulna we have seen most commonly 
affected—sometimes the whole shaft, in other instances only a part, being 

~—laid bare. Occasionally the short and flat bones are attacked (vide T. Jones, 
‘Diseases of Bones,’ p. 90). Owen has recorded a case of the os calcis 
being the seat of the disease ; we have seen the ilium and a metatarsal bone 
attacked, and acute periostitis of the skull has been met with. 

A case of acute periostitis of a vertebra is mentioned by Macnamara : 
Makins and Abbott have collected twenty-one cases of vertebral ‘osteomyelitis,’ 
as they prefer to call it (‘Annals of Surgery,’ May 1896), and their article 
shows that any of the vertebree may be attacked, and that either body or 
laminz or a transverse process may become inflamed. There is the greatest 
danger of extension to the spinal meninges, and pyzemia is very common 
(sixteen of the twenty-one tases died). The depth of the lesion and the 
obscurity of the symptoms have prevented the recognition of the condition in 
many instances. Free incision and perhaps removal of a lamina to set free 
pus within the spinal cord may be required. The lumbar spine is most 
commonly attacked (Chipault, ‘La Gazette des Hépitaux,’ December 1896. 
Abstract in ‘Medical Chronicle,’ June 1887). Coutts also records a series of 
cases. 


CASE.—Wecrosis oy Rib (traumatic) ; Empyema.—Wm. G., aged 10 years7 months ; 
admitted November 20, 1881. Nineteen days before admission fell with his side against 
the kerbstone ; two days later had much pain in the side, and swelling appeared next 
day ; had rigors, and was feverish and vomited on November 28. On admission, pale ; 
some dyspnoea, but not urgent; anxious expression; a soft fluctuating swelling over the 
lower part of the left side of the chest, rather larger than the palm of the hand ; the heart's 
impulse was two or three inches to the right of the sternum, and the whole of the left 
side of the chest was dull, and the respiratory sounds were distant, though audible; a 
cyrtometer tracing showed distinct bulging of the left side; the abscess was opened the 
same day, and a small quantity of thin pus escaped ; the pleural cavity was then opened 
and a pair of dressing forceps pushed into it between the ribs; a large quantity of slightly 
turbid yellowish fluid was evacuated ; the abscess cavity was clearly quite distinct from the 
pleura, and at that time the pleuritic fluid was not purulent ; the rib was bare, but not 
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fractured ; a tracheotoniy titbe was tied into the chest and the wound dressed antiseptically. 
All went well, and on December 3. vulcanite tube was substituted for the silver tracheotomy 
tube. On the following day it was seen that for the first time the discharge was distinctly 
purulent, and it was considerable in amount; the lower half of the left chest behind was 
still dull and tender to percussion, though in front the resonance was good. Up to this 
time there was still partial orthopnoea ; a week later another abscess behind and above 
the first opening appeared, and, on incising it, bare bone was felt ; the dulness &c. was 
clearing up. By the end of January 1882 the discharge from the chest had lessened and 
the dulness nearly disappeared. On February 2 an incision was made over the diseased 
rib, and about a third of it removed; there was a good deal of new bone around the 
sequestrum ; the cavity left was plugged with a piece of sponge, which remained in place 
till March 6, when some of it was cut away; several bleeding points in it then appeared, 
due to granulations which had sprouted into it and held it firmly in position ; at this time 
the left base was normal, except slight dulness. On March 13 antiseptics were discon- 
tinued ; on the 2zoth more of the sponge was cut 
away, and at the end of the month the rest was 
removed ; it was found that it was impeding healing 
and causing eversion of the edges; the sponge was SSS 
filled with granulation tissue, which microscopically 
was seen to penetrate the unaltered sponge frame- 
work. The wound rapidly closed, and on May 5 
patient was discharged almost well ; there was little 
if any retraction of the side, and the lung had ap- 
parently fully expanded. Here traumatic periostitis 
of the rib led to abscess externally and serous effu- 
sion into the pleural cavity ; after the opening was 
made probably the suppuration in the chest cavity 
resulted from the communication with the external 
abscess. 


It is usually only in cases which are so 
severe as to be fatal that joint invasion or 
multiple bone lesions are found, but we have 
met with an instance in which the tibia was 
first attacked, then the knee joint by direct 
extension, the humerus, lower jaw, and oppo- 
site femur all were involved, and yet the 
child completely recovered. 

Arrest of growth from destruction or 
synostosis of the epiphysial line may result ; ' 
or, on the other hand, there may be over- pig. 156.—Shows Overgrowth of the 
growth from persistent hypereemia of the — Bones of the Right Leg, especially the 
limb, as the result of the subsequent irrita- GU WL A eel 

) q lla case.) 
tion caused by sequestra (fig. 156). This 
overgrowth may, as seen in the figure, cause distortion from one bone of 
the limb outgrowing the other.? Occasionally relapses occur many years 
after the original disease has subsided, and abscesses form and sequestra_ 


i 


i 


1 J. H. Morgan has detailed a case in the Brit. Med. Jour. September 1, 1883. The 
humerus was the bone affected. Vide also Tubby, Lancet, June 6, 1891. 

2 Birkett has recorded a case of overgrowth of a limb after injury to the patella in a 
boy of 8 years (Path. Soc. Trans. vol. xviii.) ; vide also Edmunds, Path. Soc. Trans. 
1885. A case of B. Pollard’s, described as hypertrophied callus, is perhaps of the same 
nature. 
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are separated in middle life. We have several times met with these cases of 
‘relapsed necrosis,’ perhaps most often in typhoid cases. 

Where the periosteum has extensively sloughed, or where the bone has 
been fractured, a short, weak limb may result from deficient development of 
new bone; these fractures sometimes remain ununited, and may require 
resection and wiring. 

CASE.—WNon-union of Tibia after Fracture as Result of Necrosis.—Female, age 
4 years 5 months; five months ago left hospital, after sequestrotomy, in a plaster 
bandage ; no union occurred, and limb was useless and quite movable, though not flail- 
like; incision made down upon ends of bone, which were much atrophied ;_ surfaces 
refreshed and wired together by one silver suture, which was fixed to buttons on surface 
of wound ; ultimately firm union occurred, and child could bear ber weight upon her leg 
and walk well. 


As the accounts of different writers on the subject of acute bone inflamma- 
tion are somewhat conflicting, and give rise to confusion, the following state- 
ment of how the different lesions may arise will perhaps be of service to 
those less familiar with bone diseases. 

Acute inflammation of bone may begin as: 

A. Periostitis. 
I. Sub-periosteal. 
2. Supra-periosteal or Parosteal. 
B. Osteomyelitis. 
I. Epiphysitis, i.e. disease beginning in the cancellous tissue of the 
epiphysis. 
. Inflammation of the medulla of the shaft (diaphysitis). 
3. Inflammation beginning in the epiphysial line, often called 
epiphysitis also. 
4. ‘Juxta epiphysary diaphysitis,’ or inflammation of the end of the 
diaphysis close to the epiphysial cartilage. 

Inflammation arising in any of these ways may give rise to the other 
forms of lesion ; e.g. sub-periosteal abscess may spread along the epiphysial 
line and cause suppuration in the medulla of the shaft, or inflammation of 
the medulla may spread outwards and cause periostitis. As a rule, however, 
careful clinical observation will enable an accurate opinion to be given of 
the primary seat of the mischief. We are becoming strongly of opinion 
that it is common for tuberculosis to be grafted on to cases of acute inflamma- 
tion of bone, i.e. we believe that many of these cases which after the acute 
symptoms have subsided run a chronic course, are really tuberculous, and it is 
possible that in some at least the process may have been acute tuberculosis, 
or at least a mixed infection, from the first. 

4icute Osteomyelitis.—Acute diffuse infective osteomyelitis occurs as a 
result of amputations or resections, but this is a rare condition ; it is said to 
be more common in hot climates. The disease is, however, here most often 
met with as a result of extension to the medulla of inflammation beginning 
in the epiphysis or epiphysial line or end of the diaphysis, or of acute 
periostitis, and occasionally occurs as a primary condition. Some surgeons, 
as already mentioned, believe that the affection described as acute periostitis 
is really acute osteomyelitis ; this, however, is not always the case, since, if 
it were so, complete recovery in these cases without extensive necrosis would 
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not be nearly so common as it is. Moreover, in cases of acute periostitis 
dying of pyzemia, sections of the bone have shown an entire absence of 
osteomyelitis in some instances. 

The characteristic symptoms, in a case where acute osteomyelitis follows 
amputation, are swelling and subsequent suppuration of the medulla, retrac- 
tion of the periosteum and soft parts, so that the bone is left bare, and diffuse 
swelling of the limb. Pyzemia usually rapidly ensues, and in many cases 
death speedily results. Amputation at the joint above has been usually said 
to be the only successful method of treatment, but the plan introduced of 
scraping out the entire contents of the medullary canal, as advocated by Mr. 
Keetley and others, is well worthy of adoption, and has proved successful in 
several instances ; our late colleague, Mr. T. Jones, among others, had good 
results from this method. . 

Where acute diffuse osteomyelitis occurs as a sequel in epiphysitis or 
periostitis, or is the primary lesion, the shaft of the affected bone should be 
freely opened with trephine or chisel, and a similar treatment adopted. The 
existence of this disease may be suspected, as already pointed out, when the 
severe constitutional symptoms and pain do not subside after freely incising 
the periosteum or opening up an epiphysial abscess ; swelling and tender- 
ness at one or more points in the shaft, or diffuse bony swelling without any 
collection of fluid beneath the periosteum, will indicate the presence of pus 
in the medulla. 

Acute Epiphysitis.—Acute circumscribed osteomyelitis or acute epiphy- 
sitis is a more common condition ; it consists in a localised inflammation 
attacking the cancellous tissue of an epiphysis or the immediate neighbour- 
hood of the epiphysial line. The disease nearly always goes on to suppura- 
tion, and on examination a cavity will be found containing pus, or in some 
cases sequestra. Acute epiphysitis may occur in children of any age: for 
instance, most cases of ‘acute suppurative arthritis of infants’ are typical 
examples of this disease ; in other, though much rarer, instances older 
children are attacked.! 

If left to itself, the pus finds its way either into the adjacent joint or along 
the epiphysial line to the surface (the epiphysis may in this way become 
detached from the shaft), or down the medulla of the shaft, giving rise to 
acute diffuse osteomyelitis. The disease may follow an injury or exposure, 
or one of the exanthems, or, according to the late Mr. Greig Smith, may 
arise from lymphatic infection of the bone marrow. It most commonly 
attacks the head of the femur, the upper end of the tibia, or the lower end of 
the femur, less often the extremities of other long bones. Some of the cases 
of acute disease of the hip, elbow, shoulder, and ankle, apart from ‘acute 
suppurative arthritis of infants,’ are really also of this nature. 

The lesion is marked by early fever and much pain,” of gnawing, tooth- 
ache-like character, followed, after a longer or shorter time, according to 
the age of the patient and the amount of resistance to the exit of the pus, 
by swelling of the bone coverings and effusion into the adjacent joint, which 
is usually kept fixed in the position of least tension. We have, however, 


1 Vide Abstracts of Cases treated at Children’s Hospital, Pendlebury, 1882. 
? In the infantile cases we have, of course, no means of knowing the kind of pain, but 
usually it is evidently severe. 
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seen the knee strained to its utmost degree of flexion, far beyond the point 


of least tension ; thus showing at once that the lesion could not be intra- 
articular. 


The pain is usually agonising, and the failure of health very rapid. Deep 
pressure in the earlier stages, and any touch of the limb when the pus is 
approaching the surface, is exceedingly painful. Local heat is usually only 
appreciable in the later stages ; increased pulsation in the main artery of 
the limb may be found. — In infantile arthritis (acute suppurative arthritis) 
the symptoms are sometimes subacute. The diagnosis is made by careful 
exclusion of joint lesions (by lack of marked effusion, &c.), where the joint 
is still free, and attention to the history of the pain and swelling, so as to 
distinguish the case from periostitis, though, of course, as pointed out by 
Macnamara and others, and as already described, epiphysitis may give rise 
to sub-periosteal abscess and necrosis as well as to intra-articular abscess : 
pain on deep pressure in the absence of joint disease is a characteristic 
feature. Rheumatism and rickety pain are readily distinguished by the 
strict localisation of the suffering. In the infantile cases the joint is usually 
involved by the time the child is brought. 


CASE.—A dscess in the Head of the Tibia.—Wm. Hy. D., age 9 years; admitted 
December 30, 1881. Had pain in the leg for two months; worse for fivé days ; no further 
history. On admission he was pale, ill, and anxious. Temperature -103'8° ; there was 
intense pain in the right knee, which was flexed to its fullest extent ; there was no effusion 
in the joint, and the outlines ot the condyles were distinct through the tightly stretched 
skin. Over the head of the tibia and the upper third of the leg there was considerable 
swelling, most marked over the inner tuberosity of the tibia, where also the tenderness was 
greatest ; no fluctuation ; under chloroform an incision was made over the inner tuberosity, 
and the soft parts found infiltrated with inflammatory products, but no pus; a chink indi- 
cating the line of union of epiphysis and diaphysis was seen, and on gouging away some 
bone about 3ss. of thick sanious pus escaped; no distinct cavity was found; operation 
antiseptic ; a tube was put into the opening in the bone; one hour after the temperature 
was 102°6°. He had pain on several evenings subsequently, and there was but little non- 
purulent discharge for two days, when several drachms of pus were discharged. On 
January 5, as the joint was swollen, it was aspirated, anda small quantity of turbid sanious 
fluid withdrawn and an ice bag applied ; he had no pain afterwards, but on the rath the 
joint began again to swell, and on the 15th was distended, and incisions were made into 
it, discharging fluid, at first flaky, but serous, and subsequently more nearly purulent. 
On February 9 the drainage tubes were removed and all was going on well, the wounds in 
the joint being superficial, though bone could be felt through the opening into the tibia; 
the limb had been kept fixed. On the 23rd the joint was forcibly flexed and several 
adhesions broken down; considerable swelling followed ; the joint shortly settled down 
again. March 3, a small sequestrum was removed from the tibia as well as a good deal 
of caseous material. April 3, the limb was put up in plaster of Paris, and the boy sent out 
onthe 5th. He attended as an out-patient subsequently ; several small bits of bone came 
away, but the wound finally closed, and he has now (February 1883) a sound limb with a 
fully movable knee, though a little thickening still remains. 


The treatment of acute epiphysitis consists in early and free incision 
down to the bone ; if matter is met with, this is usually sufficient, but, should 
the pus not have reached the surface, an opening must be at once made into 
the bone and the abscess emptied, any sequestra found being removed. In 
any doubtful case it is far better to explore the bone than to run the risk of 
the abscess bursting into the adjacent joint. Should the joint be already 
involved, as it almost always is in the acute epiphysitis of infants, it must be 
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freely opened and drained. Fora more detailed account of infantile epiphy- 
sitis, see the chapter on DISEASES OF THE JOINTS, p. 696. Messrs. Pick 
and Page have called attention again to these cases which have been 
described above, and discussed both in former editions of this book and 
elsewhere. 

Should the mischief have spread to the medulla of the shaft, the diaphysis 
should be exposed and trephined at one or more spots to give vent to the 
pus, and the whole medullary cavity should be scraped out, washed, and 
drained ; failing this, amputation is the last resource. For some good cases 
illustrating this treatment, vZde T. Jones on ‘ Diseases of the Bones,’ 1887, 
and ‘ Medical Chronicle, Dec. 1886. 

The pneumococcus which is responsible for so many acute inflammations 
in other parts may also cause acute epiphysitis. We have recently (1905) 
had under our care a baby of 13 months suffering from acute epiphysitis of 
the lower end of the radius ; on opening this swelling pus escaped which was 
found to contain a diplococcus apparently identical with the pneumococcus. 
The child had also bronchitis. Recovery was uninterrupted after operation. 
It is probable that many, if not most, of the cases of acute epiphysitis in 
infants will turn out on further investigation to be pneumococcal. 

A condition known as ‘ growing fever’ is sometimes met with, usually 
in children of from 7 to 15 years, though occasionally at both earlier 
and later ages. The main features are pain in the region of the epiphysial 
lines, rapid growth and sometimes fever, with considerable constitutional 
disturbance. Usually the symptoms pass off without any bad result, but in 
rare cases osteomyelitis may be set up, and the development of exostoses 
about the epiphysial lines has also been noticed after the occurrence of 
‘growing fever’ (vzde ‘ British Medical Journal, April 14, 1888, p. 820). 

In certain cases much anxiety may be caused by the pain and tenderness 
met with in these children, and on the other hand more serious disease is apt 
to be neglected on the ground that the pains are ‘growing pains.’ Slight 
strain or over-use is apt to bring on or increase the trouble, which is 
common about the upper tibial epiphysis. (Vzde also chapter on INJURIES.) 

Chronic Periostitis.—Periostitis of less severity, and less rapid in pro- 
gress, is common enough, and the subacute cases are better classed with the 
chronic than with the acute, inasmuch as they are more like the former 
than the latter in their results. Subacute or chronic periostitis occurs in 
children as the result of injury, as a pyeemic condition, or as the sequela of 
an exanthem—probably these two sets of cases are very closely allied, if not 
identical ; or it may be caused by syphilis or tubercle. Whichever of these 
is the cause in any individual case, suppuration often takes place except in 
traumatic and in many of the syphilitic cases. Since the process is a slow 
one, it is usually impossible to say whether the lesion began as a sub- or 
supra-periosteal inflammation ; perhaps the whole thickness of the membrane 
is involved at once, or else, as the bone is usually more or less deeply impli- 
cated, the lesion is sub-periosteal in origin. 

The disease is characterised by local or diffused thickening of the bone 
in its early stages ; the swelling is tender, painful at times, but usually, unless 
in subacute cases, there is no implication of the skin. Later on, the swelling, 
if left to itself, either subsides or softens down, and abscesses form in one or: 
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more spots : on incising these the bone is found bare and rough, with perhaps 
small scale-like exfoliations, or in other cases, to be described presently, 
more extensive lesions. The periosteum is sometimes four or five times its 
usual thickness, and readily peels off the bone, while in old cases there is 
often some rough spiny deposit of new bone developed around the centre of 
disease. In traumatic cases in healthy subjects the thickening may subside 
altogether without any trouble or suppuration, or there may be sufficient new 
bone formation to cause swelling lasting for months or years without any 
other symptoms. 

In tuberculous children the swelling (‘strumous periosteal node ”) usually 
slowly increases, often painlessly, though by no means always so ; suppura- 
tion finally occurs and matter is 
discharged, or in rarer instances 
the inflammation subsides. Gene- 
rally in the tuberculous cases 
periostitis is either the result of, or 
itself leads on to, osteomyelitis 
(superficial or central caries). 

Exanthematous periostitis is 
found usually in wasted and feeble 
children, either in the course of, or 
as a sequel to, one of the specific 
fevers ; there is often much suppu- 
ration, with but little pain or dis- 
turbance, and a limb is found 
occasionally to be little more than 
a flabby bag of pus, without any 
pain and without much fever. The 
child lies wasted and haggard, with 
rough scaly skin and _ offensive 
smell, the hair harsh and often thin, 
and the veins showing distinctly 
through the thin, fatless skin. The 
chronic pyeemic cases so exactly 
resemble these that it is probable 
Fig. 157.—Congenital Syphilitic Disease of both that many of the exanthematous 

amas ego endosteal). This figure, forms are really pyzemic. A fair 
a patient of our own, is reproduced from : 
Mr. Jones’s book. number of such children recover, 
others gradually sink of exhaustion 
or some intercurrent pneumonia or diarrhoea. Much less severe cases are 
also met with, in which chronic periostitis occurs affecting only a small part 
of a bone—it may be any bone—and either subsiding or giving rise to only 
local necrosis ; the ribs and tibia and upper end of the femur seem to be 
specially often attacked after typhoid fever. For an excellent account 
of these diseases, vide T. Jones on ‘ Diseases of the Bones,’ 1887, p. 40; 
vide also chapter on SPINAL DISEASE, for a case of necrosis of a spinous 
process, 

Congenital syphilitic periostitis is usually multiple, and occurs rarely 

during the first year or two of life, being commonest from about the 5th to 
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the 15th year. It is, as Hutchinson has pointed out, less amenable to anti- 
syphilitic treatment than the periostitis of acquired syphilis, and according 
to him is common in the upper limbs; in our experience symmetrical 
periostitis of the shafts of the tibize (‘ syphilitic nodes’) is far the commonest 
form, and in some cases it breaks down and large ulcers form on the 
surface. The amount of thickening may be enormous, as in fig. 157. 


CAsE.—Chronic Syphilitic Periostitis of Tibia.—Lilian G., age 12 years; admitted 
November 19, 1884. Mother had three miscarriages as the result of her first three preg- 
nancies. Patient when born had an eruption about the buttocks, sores round the mouth, 
and snuffles ; improved at six months old, and has gone on well since, except for a sore 
eye. Duration, three years ; following a slight kick ; no swelling tilla month later ; much 
pain ever since; has been under treatment (antisyphilitic) as an out-patient for some con- 
siderable time. On admission, healthy-looking girl; teeth normal; no obvious signs of 
syphilis ; the right tibia is much thickened, and apparently bowed antero-posteriorly ; no 
fluctuation ; the most tender spot is on the front of the lower part of the middle third ; the 
swelling involves nearly the whole shaft ; no fever. November 27, tibia trephined at its 
most painful spot; periosteum much thickened ; the bone was much sclerosed and the 
medullary cavity reduced to a narrow channel; no pus and nocavity found. The reflected 
periosteum was stitched together with catgut and tube inserted. Operation antiseptic. 
All went well; she was discharged on December 17 ; there was no further pain, and when 
seen as an out-patient, February 1885, she was sound and well, and free from pain. 

CasE.—Syphilitic Pertostitis of Tibia.—John Wm. A., age 6 years. No tuberculous 
history ; one of the children died of convulsions at seven weeks—it had snuffles; three 
other children living; no miscarriages. Child healthy at birth, weakly since three 
years old; the leg has been tender for six months, but no swelling was noticed till 
four days ago; no pain unless touched. On admission, pale, unhealthy child; has 
remains of double interstitial keratitis and scars at the angle of the mouth; the upper 
milk incisors have gone, lower incisors small and ill-formed; there is thickening, forming 
a prominent swelling in the middle of both tibiae, tender but not red. The tenderness 
disappeared quickly under treatment (antisyphilitic), the swelling remaining much the 
same. 


Less frequently the upper end of the tibia is involved ; in such cases 
there is not rarely effusion into the knee, not merely passive, but an actual 
serous synovitis. Other evidence of congenital syphilis is in our experience 
almost always to be found, though it is not always obvious. One tibia 
alone may be affected and the disease may be progressive in later life though 
due to congenital syphilis. Occasionally the evidence of syphilis may be 
wanting. The pain is often severe, though sometimes it is almost absent.! 
Macnamara believes that the syphilitic telostitis of infants (see chapter 
on SYPHILIS) is due to interference with nutrition at the epiphysial 
line from pressure of new-formed periosteal deposit around, and that the 
telostitis is not inflammatory.” Arrest of growth may result just as in the 
case of older children who are attacked by syphilitic epiphysitis® (vdde 
Epiphysitis). The palate and bones of the face are not rarely destroyed by 
congenital syphilis, but this occurs in a late stage of the disease (vide 
fig. 100) ; the nasal bones are, of course, early affected, and the deformity 
resulting gives rise to one of the characteristic features of inherited syphilis. 


1 Mr. Moullin has written a good paper on the subject in the Brit. Aled. Jour. 1884, 
eRe 2 Brit. Med. Jour, July 5, 1884. 
Pp 5 , a 
5 Hutchinson, London Hospital Reports, vol. ii. 
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The evidence afforded by thickening of the bone, with tenderness on deep 
pressure and aching pain, serves to distinguish periostitis generally from 
any more superficial lesion, while the onset of swelling and pain simul- 
taneously points to the existence of periostitis rather than osteomyelitis, 
though either, it must be remembered, may give rise to the other. New 
growths are to be distinguished by their greater rarity, their greater promi- 
nence, with often bosses and a well-defined margin, and local patches of 
softening, as well as by their situation, which is usually at the ends of the 
bones ; hence they are more likely to be mistaken for osteomyelitis than for 
periostitis. 

The tuberculous and syphilitic lesions are nearly always accompanied by 
other evidences of their respective diseases, such as tuberculous glands or 
ulcers, a family history of tubercle, or, on the other hand, syphilitic lesions 
of the eyes, teeth, &c.! | 

There is difficulty sometimes in distinguishing the lesions of bone due 
to congenital syphilis from those dependent upon tuberculosis, though we 
are not inclined to think that the mistake is so often made as Fournier? 
would have us suppose. As already mentioned, the tibia is (as Fournier 
also points out) the bone most commonly affected by the syphilitic lesions, 
and the long bones are more often attacked than the short or flat bones, 
with, perhaps, the exception of the skull, while the diaphysis is more liable 
to be attacked by syphilis than the epiphyses. New bone formation, severe 
pain, little tendency to suppuration, though occasionally abscess and 
necrosis do occur, and evidences of syphilis from the history or presence of 
other syphilitic lesions, are the principal features of the one group, while 
the tuberculous cases are characterised by absence of any new bone forma- 
tion, caries occurring rather than necrosis, by early suppuration, freedom 
from pain, and the other features already pointed out. The effects of treat- 
ment by iodide of potassium will give confirmatory evidence. In any case 
of doubt antisyphilitic treatment should be given a fair trial, it being 
remembered that children bear, and often require, large doses of iodide 
(gr. x.-xx.) to obtain good results. It must not be forgotten that congenital 
syphilitic lesions may co-exist with tuberculous disease, and in such cases 
affections apparently tuberculous will not yield until antisyphilitic treatment 
is employed. 

Nearly all the varieties of periostitis are found chiefly in the long 
bones, though similar lesions may be met with elsewhere, as in the jaws, 
&c. ; vide Diseases of the Mouth, and also the chapter on JOINTS. 

Treatment.—I\n early stages of the disease, if the leg is affected, the child 
should be kept in bed with a splint on. Cod-liver oil and iron should be 
given in the tuberculous, hydrarg. c. cretaé or iodide of potassium in the 
syphilitic cases; the former in children one or two years old, and a com- 
bination of the mercury and iodide in older cases being the best treatment. 


* Dr. Goodhart has met with a remarkable case of bone disease in a child a year old, 
which was thought to bear relation to osteitis deformans, but was probably syphilitic : 
there were tenderness, softening, and diffused thickening of the bone; rickets co-existed. — 
Path. Soc. Trans. vol. xxxiv. 

? La Syphilis Héréditaire Tardive. Paris, 1886. To this work we must refer for an 
elaborate account of the later lesions of hereditary syphilis, 
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Where the arm is affected, a splint should be applied and the child allowed 
to be up, unless any subacute mischief is going on. Simple traumatic cases 
require rest and the application of soothing lotions, such as lead, with or 
without spirit or opium, or the application of belladonna diluted with glycerine 
or vaselme ; in some cases good is done by rubbing in mercurial ointment, 
or, better, ung. hydrarg. oleat. 5 or Io percent., or keeping it applied over the 
swelling. Some surgeons have faith in the application of iodine; a blister 
is sometimes undoubtedly of use in relieving pain. If after a fair trial of 
some weeks no good result has been obtained by these means, and pain 
still persists, or, of course, earlier than this if suppuration occurs, an incision 
should be made down upon the bone through the periosteum; if pus is 
found, or any superficial necrosis, the case is to be treated on ordinary 
principles ; if after this the pain is not relieved, or returns, it may be taken 
for certain that osteomyelitis exists, either as a primary or secondary con- 
dition ; and this should specially be borne in mind in tuberculous cases in 
which osteomyelitis is much more commonly the primary lesion in long 
bones. If then there is evidence of osteomyelitis, further measures will be 
required (vide znfra). 

Occasionally in syphilitic cases no absorption takes place under mercurial 
or iodide treatment ; if the pain persists, the bone should be cut down upon 
and, if necessary, trephined or gouged, so as to open up the sclerosed bone 
and give vent to any pent-up material (cf. case, p. 685, az¢ea). In cases of 
syphilitic necrosis of the bones of the face or palate a plastic operation may 
be required, but this should not be attempted until the destructive process 
has entirely ceased. Where the whole hard palate has been destroyed an 
obturator may be necessary. We have seen a case where, after ulceration 
of the palate and pharynx, the soft palate became adherent to the pharyngeal 
wall, and the obstruction to the nose thus produced caused so much trouble 
that excision of part of the soft palate became necessary. ‘ Periostitis 
albuminosa’ is a name given to a form of periostitis in which there is 
effusion of non-purulent fluid beneath the periosteum. There may or may 
not be necrosis. There is no hard-and-fast line to be drawn between these 
cases and chronic purulent periostitis ; the exact nature of the effusion may 
in our experience vary from serum to solid lymph on the one hand or pus 
on the other ; a similar variation occurs in the case of the effusion in central 
inflammation. We have found the medulla replaced by masses of curd-like 
lymph with little or no pus. 

Chronic Circumscribed Osteomyelitis.— Where chronic osteomyelitis 
is localised, as, for instance, sometimes in the epiphysial extremities of the 
long bones, an abscess may result, with or without necrosis ; the symptoms 
are those of acute epiphysitis, already described, only less severe, and the 
onset of the disease is slower and more insidious. In non-tuberculous cases 
there is often much sclerosis of bone around the abscess cavity, and the 
disease may go on for years without any attempt at reaching the surface. 
In other instances the extension of the inflammation to the surface is marked 
by slight and slowly increasing thickening of the periosteum, so that the 
diameter of the bone is somewhat increased, and the tissues over it may 
be slightly oedematous. The characteristic aching, gnawing pain, especially 
at night, is sometimes well marked, but in children more often there is 
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comparatively little pain, and the pus soon finds its way to the surface—both 
these facts being due, no doubt, to the less resisting nature of the softer 
bones of children. Hence the more typical features of chronic circumscribed 
abscess of bone are comparatively seldom seen in young children, but are 
most marked in young adults. Moreover, in children the distinction’ between 
circumscribed and diffuse osteomyelitis is also less defined ; though sclerosis 
of the walls of the cavity does sometimes occur, it is less frequent in children, 
and the inflammation is more apt to become diffuse. The attacks of pain 
may be intermittent, so that for weeks or months there is little sign of any 
thing wrong, and then all the symptoms reappear. : 


CasE.—Fipiphysitis of both Femora, &c.—John W., age 6; admitted April 12, 1884. 
Always delicate ; for eighteen months past had abscesses ; twelve months ago had dropsy ; 
eight months ago had measles; four 
months ago knee swelled painlessly, 
was poulticed and opened. On ad- 
mission, delicate child ; abscess scars 
about neck, &c. Sinus over left upper 
arm leading to bare bone. Just above 
right knee is a sinus, and two more 
in popliteal space, another below the 
knee ; at lower third of leg is a large 
abscess ;. sinuses also round left knee. 
18th, abscesses on leg and knee 
opened; 21st, sent out for a while. 
Readmitted May 19. June 3, ex- 
plored, and bare bone felt at back 
of right knee andin arm. June 11, 
under chloroform. Left thigh ex- 
plored through incision on outer side ; 
no bare bone felt, and _ posterior 
triangular space was healthy, but bone 
was enlarged, so a circular opening 
was made with a gouge, and deep in 
the centre of the bone was found a 
cavity containing pus and _ pus-infil- 
trated bone; on clearing out this a 
cavity the size of the top of the thumb 
was left with sclerosed walls. On 
the right side bare bone was felt 
behind and above the internal con- 
dyle; a precisely similar operation 
was done and just the same condition 
found, together with several small 
hard sequestra. This cavity com- 


Fig. 158.—Epiphysitis of the upper end of the right municated by a circuitous course with 
Humerus, with softening and relaxation of the liga- the sinus on the outer side; this was 


ts of the Shoulde int. The joint cavit poke : 
Nepecioea® mae tei estes CoE only found out by injecting lotion. 


A small sequestrum was also removed 
from the humerus. Wounds syringed out with chloride of zinc and filled with iodoform. 
Some cellulitis, &c., followed, but patient did fairly well up to a certain point, and was 
discharged July 31. He was subsequently readmitted with the disease in the right thigh 
extending, and was still under treatment in 1892. He is now lost sight of. 


Abscess in boneis not limited to childhood, but very frequently begins before 
puberty, though many of these patients do not come under treatment until 
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the disease is of long standing. Though most commonly met with in the 
cancellous tissue of the extremities of the long bones, abscess may also 
occur in the shaft, and we have more than once had to trephine for circum- 
scribed abscess in the middle of the shaft (of the femur or tibia) occurring 
many years after an attack of acute periostitis. Inflammation of bone due 
to typhoid may become active after a quiescent period of twenty or more 
years. 

Lreatment.—As in acute periostitis, there is but one thing to be done in 
these cases. A free incision should at once be made down upon the bone, 
and, either with a gouge or trephine, a hole made into the cancellous tissue 
until the abscess is reached. Before operating the exact sfot of greatest 
tenderness should be marked, and this is to be the centre of the incision. 
We have derived great help from this precaution in finding a small abscess 
in bone. Some surgeons prefer to do linear osteotomy, 1.e. saw across the 
epiphysis with a fine saw, and thus open up the abscess ; but this plan is in 
no way better than the other. The bone is usually found soft, red, and 
rarefied ; often only a drop or two of pus will escape, and this may be 
overlooked. Even if the abscess is not found, relief is almost sure to 
follow, and pus will be discharged in a day or two ; at the same time, if 
no abscess is found, careful exploration should be made in every direction 
for the matter, to diminish the risk of its opening into the joint. Should a 
sequestrum be found, it will be of course removed, and the cavity should be 
well scraped out and drained; should the adjacent joint be involved, it 
must be treated like any other suppurating joint.! 

Chronic Diffuse Osteomyelitis.—This disease is met with chiefly as a 
tuberculous or as a pyzemic condition ; it may result from extension from a 
primary periostitis, or originate in the medulla, perhaps most often beginning 
in the epiphysial line. It is a matter of extreme difficulty, and sometimes 
impossible, to be sure whether a given lesion has begun as a local periostitis, 
spreading afterwards to the epiphysial line, or whether the epiphysial lesion 
is primary and the periostitis secondary. 

The tuberculous disease in a well-marked case is a remarkable lesion jstne 
child has perhaps a history of some long-continued bone trouble coming on 
after measles or other illness, or after an injury ; external examination shows 
thickening of a large part of a long bone, with a sinus leading down to a 
cavity in the shaft. At first sight it appears that the case is one in which 
either the periostitis is the main lesion, ora small localised central inflamma- 
tion has reached the surface and then spread along the periosteum ; but on 
cutting down upon the cavity, and clearing it out, a small sequestrum, 
infiltrated with pus, and greenish-yellow in colour, is removed. Instead, 
then, of finding the walls of this cavity formed of healthy but sclerosed bone, 
they are soft and also infiltrated with pus, showing the same greenish colour 
as the sequestrum. There is no sharp line of demarcation between this 
green bone and the surrounding shaft, but patches of rarefied pale bone are 
seen in parts. On attempting to gouge away the diseased tissue it will 
often be found to extend throughout a great part of the shaft, and perhaps 
several inches of cancellous tissue are thus removed before living bone is 


1 The subject of acute suppurative arthritis in infants (acute epiphysitis) is treated more 
specially under DISEASES OF THE JOINTS. 


YY 
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reached. When all has been removed the cavity slowly fills up, leaving a 
sinus or two. Some months after, on exploring these sinuses, a similar 
condition is found ; the purulent infiltration has again gone on spreading, 
and in time it may Geen an adjacent joint and set up disease there. In such 
cases the compact tissue is usually healthy in appearance, though sometimes 
it is perforated, and there is generally some, but not always great, periosteal 
thickening. In other instances where the changes have been rather more 
active, the diseased part becomes isolated and sequestra are thrown off 
(‘chronic circumscribed osteomyelitis,’ ‘central necrosis’). Sometimes the 
compact tissue also dies (‘total necrosis’). Though this disease most 
commonly affects the long bones, it may, as already pointed out, attack the 
jaw ; here even the new bone may become infiltrated, and die as fast as it 
is formed ; it is, however, doubtful whether this condition in the case of the 
jaw is tuberculous (vzde Diseases of the Alimentary Canal). 


CAsE.—A lveolar Abscess ; Necrosis of Jaw.—Joseph P., age 6 years ; admitted May 31, 
1884. Fairly healthy till four months ago, when he had toothache; tooth extracted, but 
swelling did not subside. On admission, much swelling over right side of lower jaw. 
From socket of first lower molar, which is gone, pus and granulation tissue exude. 
June 4, alveolus cleared out; some small pieces of bone and a rudimentary permanent 
tooth removed. Discharged Jane 4. Readmitted June 23, with more pain, swelling, and 
discharge; external incision made and pus let out. June 26, swelling &c. increased; a 
large sequestrum removed from inside the mouth, and several more through the aiternal 
opening; these sequestra were soft, foetid, and pus-infiltrated, and formed part of the 
horizontal and ascending rami throughout their entire thickness ; the cavity left extended 
nearly up to the joint ; some new bone had been formed and died subsequently. July 9, 
discharged much relieved. 


The scapula, clavicle, ribs, pelvis and sternum, and facial bones are also 
sometimes attacked, and disease of adjacent joints may occur by extension. 
Though the malar and upper jaw bones are often affected, we have seldom 
seen any of the bones of the vault of the skull attacked, except the temporal, 
and this has been a result of disease of the ear. The occipital we have 
once seen perforated by tuberculous disease, and in the same child the 
frontal bone was carious. The process is essentially alike in all these cases. 
The sequestra are generally soft, and in some cases the pus decomposes and 
they become foetid, but this is not by any means generally so in the limb 
bones. 

A similar condition is found in the epiphyses of the long bones without 
the shaft being involved ; sometimes a whole epiphysial nucleus will die 
and shell out as a sequestrum. We have met with the same condition in 
the patella, leading to destruction of the knee joint. 


CasE.—Wecrosis of the Patella; Disease of Knee Joint.—John R., age 7} years; ad- 
mitted July 7, 1882. Ten weeks ago had a blow on the left knee, which became painful a 
week later. On July 2 it began to discharge; his health had been failing since an attack 
of whooping cough eighteen months ago; phthisis in family. On admission, a fluc- 
tuating swelling mapping out the left knee joint, a little redness and venous turgidity ; a 
half-closed sinus lay over the ligt. patella; limb nearly straight; no pain. July 18, sinus 
explored ; it was found to lead Paes into a cavity in the patella, from which a seques- 


1 Vide Lancet, March 1883 ; also Children’s fospital Abstracts, 1882, Since then we 
have seen two or three similar cases. 
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trum the size of a damson stone was removed. The joint was incised on each side, and 
a free communication found to exist between the joint and the sinus through the patella ; 
coagulated lymph and serous fluid escaped from the joint ; Operation antiseptic. August 17, 
has done well, and line of incision has healed except at entry of drainage tube; very 
little discharge; general condition good; no fever since operation. August 29, dis- 
charged in a back splint; readmitted in October; wounds healed ; passive movement 
attempted, but adhesions found to be strong and universal, not giving any hopes of 
a movable joint, so he was fixed in a back splint with plaster of Paris, and sent out 
November 15. 


In this chronic osteomyelitis, an epiphysial line acts only as an imperfect 
barrier, and, where the disease begins in it, it usually spreads both upwards 
towards the joint and downwards into the shaft. When the whole epiphysis 
is involved, the articular cartilage may be exposed on the removal of the 
infiltrated bone, and, as its nutrition is cut off from the side of the bone, it 
usually gives way, and in such cases the joint becomes involved. We have, 
however, seen a case where complete recovery with a movable joint occurred 
although the articular cartilage was thus exposed. 


CASE.—Osteomyelitis of Tidia.—Annie L., age 3 years ; admitted November 4, 1884. 
History good. In June 1884 fell downstairs: in August first complained of pain in 
left leg ; it then began to swell, and has been slowly increasing ever since—rapidly during 
the last fortnight ; health failing; has pain at night, &c. On admission, tense swelling of 
nearly the whole tibia and the soft parts over it ; skin shining, but not red ; temperature 
98°6°. Three incisions were made over the front and outer side down to the bone, but no 
pus escaped. She was relieved, pain disappeared, and swelling subsided. She was dis- 
charged on November 18. Readmitted December 16. The left tibia is enlarged in nearly 
its whole length, and is very tender on palpation over its lower third. Some prominence 
of superficial veins just above the ankle, but no discoloration of skin and no fluctua- 
‘tion; temperature normal. January 8, 1885, under Spray, incision made over tibia just 
above the ankle ; periosteum found much thickened; a small gouge was easily pushed into 
the centre of the bone, and some pus welled up; a quantity of soft disintegrating bone, 
infiltrated with pus, was gouged away until a fairly healthy surface was reached ; drainage 
tube inserted ; iodoform and wood-wool dressing. On January 19 tube removed ; and on 
February 2 wound almost healed, but leg not diminished in size, and presents same 
general characters as on admission. Readmitted, March 30. The wound from last 
operation has not healed, and is still discharging ; swelling has spread up the tibia as far 
as knee joint ; considerable thickening. April 30, no change in condition ; temperature - 
occasionally roo° at night. Esmarch’s bandage applied, and incision afterwards made, 
about 2% inches long, over lower third of tibia; periosteum detached and a new casing of 
bone, about 4 inch thick, exposed ; on cutting through this with a chisel, softened bone 
infiltrated with pus was removed, and at lower end a sequestrum about 2 inches long was 
extracted. A second incision was afterwards made over upper third of tibia, and the bone 
found in similar diseased condition ; the whole of the interior of the tibia was gouged and 
scraped out, so that a probe could be passed from the upper to the lower opening; iodo- 
form and wood-wool dressings and back splint applied. May 26, lower wound healing. 
still large cavity at upper ; much discharge ; temperature hectic, 96°4°-100'4° ; takes food 
well. June 9, wounds slowly filling up; suppurating glands at angle of jaw opened ; 
temperature 98°-ro2°. June 29, wounds superficial, but still much discharge. July 20, 
lower wound almost healed ; upper filling up and contracting ; less discharge ; tempera- 
ture normal. August rr, still slight discharge from both wounds; sent home on back 
splint. Readmitted October 24. Leg more swollen than when last in hospital ; still two 
sinuses over left tibia. The limb was finally amputated, as the joint became involved, 


The other forms of diffuse inflammation which may attack the marrow 


of bones have already been mentioned : in the rarefying form the medulla may 
YY2 
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be replaced by deep red or maroon-coloured granulation tissue, and the 
bone may become so soft as readily to break down under the finger; such 
condition may, however, be recovered from. We have known a case where 
the femur was so affected, and recovery took place without any unusual 
difficulty. 

In sclerosing or condensing osteomyelitis the medullary cavity may be 
almost entirely filled up with irregular dense masses of bone, and sometimes 
isolated central sequestra exist under such circumstances.! 

Scattered miliary tubercles may sometimes be found in the medulla of 
bone as a part of a general tuberculosis ; they are, however, only found fost 
‘mortem, as they give rise to no symptoms during life. 


The pyzemic variety of osteomyelitis is occasionally met with. In one ot the most 
characteristic cases that we have seen, a boy 11 years old, who was in the habit of 
getting wet and drying his clothes on him, complained of pain in the feet ; the right foot 
and subsequently the knee swelled, the latter suppurated and discharged profusely a fort- 
night later; the left elbow, the right hip, and the left knee then were attacked. On 
admission, ten weeks after the onset of the illness, both hips, both knees, and the right 
ankle, the left elbow, and the left shoulder, were swollen; there were bedsores, and he 
had a systolic murmur and some evidence of pneumonia; the urine was albuminous ; he 
was much wasted, and his skin was dry and harsh. A month after admission the left 
elbow was incised; at that time there was brawny thickening over the upper part of the 
same arm ; ten days later, on exploring the humerus, there was found to be extensive but 
ill-defined mischief in it; a fortnight after, the disease had extended so that the whole 
humerus was the seat of osteomyelitis; pus discharged freely from the medulla at the 
upper part of the bone. The limb was amputated at the shoulder joint ; in doing so a 
large axillary abscess was opened. The shoulder joint was healthy, the elbow disorganised ; 
there was a sequestrum at the surgical neck of the humerus. He recovered fairly well 
from the operation, but subsequently fresh mischief occurred in the thigh, and he was 
removed by his friends, probably to die. 


Treatment of Chronic Osteomyelitis.— The treatment of the different 
forms of chronic osteomyelitis has been almost sufficiently indicated in the 
description of the disease. The general management will be that of 
tuberculous children ; locally, in the early stages, rest to the part by means 
of splints, and in some cases confinement to bed, is all that can be done. If 
the disease does not subside, the bone must be freely exposed—the limb 
having been made bloodless by the elastic bandage, and the bone gouged 
away, all tissue that is dead or infiltrated with pus being removed ; if the 
mischief spreads far along the medulla, a groove must be cut in the bone, 
and all affected cancellous tissue scraped away. Should no repair take place 
and the disease spread to an adjacent joint, if the child’s health is good, an 
attempt may yet be made to save the limb by incising the joint and draining 
it; in some cases, however, nothing seems to arrest the disease, and ampu- 
tation is required. 

Washing out cavities with carbolic or mercurial lotion (1 in 4,000), and 
free dusting with iodoform, is perhaps the best wound treatment. In some 
cases it isa good plan to try the application of the actual cautery to the 
interior of the bone, in the hope of arresting the tuberculous process. In 
pyzemic cases incision of abscesses, removal of sequestra, and amputation 


1 A combination of these two conditions appears to have existed in a case recorded by 
Mr. Paulin the Med. Press and Circ. 1884. 
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are the only local resources, and each case has to be judged on its own 
requirements. 

‘Strumous Dactylitis..—The condition sometimes called ‘strumous 
dactylitis’ requires brief mention here. The disease is simply chronic tuber- 


Fig. 160.—Shows overgrowth of one Thumb, 
which had been long the seat of tuber- 
culous disease. This is a rare condition, 

Fig. 159.—Multiple ‘ Tuberculous and should be compared with fig. 156 of 

Dactylitis.’ overgrowth of the tibia. 


culous osteomyelitis, or more rarely periostitis, attacking usually the first 
phalanx of one or more fingers ; sometimes the metacarpal or metatarsal 
bones are affected. The disease usually begins as a hard, painless swelling 
of that segment of the finger, though occasionally there is a good deal of pain, 


Fig. 161.—The hands of an adult, showing the effects of Tuberculous Dactylitis in childhood. 


and always some tenderness. If no treatment is employed, the swelling 
increases, the soft parts become involved, abscesses | appear usually at the 


1 Jt must be understood that here as elsewhere the words ‘ abscess’ and ‘ pus’ are, in 
relation to tuberculous lesions, used in a sense implying the naked-eye appearance rather 
than the actual pathological condition. The ‘ pus’ is broken-down caseous tuberculous 
material diluted with serum, and mixed with simple inflammatory products, and not the 
true pus of an acute abscess, (Vide Watson Cheyne’s Lectures, Brit, Med. Jour. 1890, 
for a good description of the process.) 


694 Diseases of the Bones 


sides of the finger, and on their bursting or being opened thick curdy pus, 
with, perhaps, some bony detritus, escapes. On further examination, a large 
cavity is found occupying the site of the old shaft, which is either entirely 
gone or remains in part as a. cheesy sequestrum, or in some cases, if the 
abscess is opened early, appears to be simply bare. Around the cavity, 
which is filled with pus and caseous matter, is a thin layer of new bone 
formed by the periosteum. As successive layers of new bone have been 
laid down and absorbed, so-called ‘expansion’ of the bone has occurred. 
After removal of all the cheesy matter and sequestra the finger may 
gradually shrink and get well, but is shortened, distorted, and usually weak 
and useless. Sometimes the destruction is so great that amputation is 
required. When seen in the earlier stages, constitutional treatment, with 
fixation of the finger on a splint and gentle pressure, will sometimes succeed 
in arresting the disease. It has been recommended to excise the bone sub- 
periosteally in the early stage, and this would no doubt cut short the disease, 
but the finger is not likely to be of much use. It is better treatment to wait 
patiently, and keeping the finger quietly fixed on a splint to try the effects 
of pressure and general hygiene ; when sequestra are present they must, of 
course, be removed, and should no progress be made the cavity must be 
cleared out—but, as a rule, a more useful finger is obtained by expectant 
than by active treatment. . 

Should, however, abscess form, the best plan is to freely open and 
carefully scrape out the abscess cavity, removing all caseous material. The 
cavity should then be well dusted with iodoform and boric acid or some 
iodoform emulsion injected, and the wound should be closed by sutures 
without drainage. Primary union will usually be obtained if the wound is 
kept aseptic. 

Often many fingers are affected, and the disease is most commonly a 
part of ‘General Surgical Tuberculosis’; it is most frequently met with in 
the first few years of life. The disease is probably sometimes periosteal 
rather than endosteal. 

‘Syphilitic Dactylitis, so called, is more often described than met with. 
The general appearance closely resembles that of ‘ strumous dactylitis,’ and 
it is said that in children the disease is usually primarily an osteomyelitis, 
though the gummatous material may be deposited first either in the peri- 
osteum or soft tissues overlying it. The occurrence of ‘ dactylitis’ in a child 
showing other signs of congenital syphilis would lead to a suspicion that the 
affection of the fingers was also specific. The results are usually very much 
the same as those of the tuberculous lesion, and the treatment is simply that 
of syphilis. We have (1905) seen a case in which, with a condition of the 
hands exactly resembling tuberculous dactylitis, there were lesions of 
the front of both tibize and of the nose which were probably syphilitic. The 
child was about a year old and the father had had syphilis. Probably the 
two diseases coexisted. 

‘Leontiasis Ossea’ is a disease in which the bones of the face, especially 
the upper and lower jaws and the malar bones, undergo hypertrophy. The 
disease begins in early life and may go on indefinitely. In a case we saw 
which had been under the care of Dr. Brown, of Bacup, and Mr. T. Jones, 
the disease began at 9 years of age, and the patient when we saw him was 28. 


i - 


Leontiasts Ossea—Osteopsathyrosis 695 


We had under our care, in 1899, a boy in whom the disease began as a 
slowly increasing thickening of the ascending ramus of the lower jaw ; the 
temporal bone, maxilla, and malar, and the nasal process of the opposite 
maxilla were later affected. No medicinal treatment hadany effect. A girl 
eet. II years was seen in 1903 whose mother stated that seven or eight years 
before, the child’s nose began to enlarge. We found marked thickening of 
the nasal processes of the superior maxillze, the nasal bones and the glabella. 
There was no nasal obstruction and there were no polypi, but the septum was 
thickened and the voice was altered. There was no syphilitic history. Some 
pain was felt in the forehead. 

Photographs taken at 4 years, 6 years, 8 years, and 11 years, all showed 
progressive increase in the facial thickening. 

Fragilitas ossium or Osteopsathyrosis is a condition in which there is 
a simple atrophy of bone, i.e. the bone is congenitally defective in amount 
though perfect in structure as far as it goes. This weakness leads to frequent 
fracture without obvious violence, or, at any rate, from very slight strains. 
Often many fractures are found to exist at the same time. 

Evidence of rickets may be absent or very slight, and the fractures unite 
well. 

CAsE.—Annie P., et. 24 years, was admitted April 22, 1884. Her parents and three 
other children were healthy. The child was small at birth, and on the second day the 
right thigh was found to be fractured. A month later the right humerus broke while 
moving the arm; a distinct crack was heard at the time. After another month the left 
thigh broke, then the left humerus. At twelve months old the right thigh broke a 
second time. All these fractures united well. The child was suckled up to 11 months 
old and the mother had plenty of breast-milk, which was, however, said to have been de- 
ficient in casein. The child appeared healthy. There was slight evidence of rickets about 
the epiphyses and the ribs. There was thickening and some distortion at the site of the 
various fractures. 

Cranio-tabes has been noticed and a tendency to bending of the ribs in 
some instances. There is still doubt as to the etiology of this condition, 
which has been variously described as Fetal rickets, osteogenesis imperfecta, 
as well as by the names given above. Probably it is due to defective nutri- 
tion 2 udéero, but it is not simply rickets. (Vide chapters on RICKETS and 
on INJURIES.) 


CHAPTER® XX, 


DISEASES OF THE JOINTS 


Diseases of the Joints.—There is no essential difference between the 
joint diseases of children and those of adults, but certain forms of disease 
are found most typically, or even almost entirely, in childhood. The con- 
ditions of growth as regards the relations of the epiphyses to the adjacent joints 
and to the shaft of the bone are, however, most important factors in deter- 
mining the occurrence of disease and the kind of lesion met with, and, 
further, the liability of children to the various exanthemata is of much 
importance in regard to joint affections. Ordinary acute synovitis from 
injury or cold is in no way peculiar to, nor even specially common in, 
children, and need not be discussed here ; while hip disease, acute sup- 
purative arthritis of infants, scarlatinal and pneumococcic synovitis, and 
even the common tuberculous pulpy disease, are instances of the modifying 
effects of the conditions of childhood upon forms of lesion which are also to 
be met with in adults. 

In early life the lesions of joints are more complex than in adults, for 
the reason already alluded to, that not only may disease begin in the joint 
structures proper, but it may often reach the articulation by extension from 
the neighbouring epiphysis or epiphysial line. It is generally said that bone 
lesions are limited by the epiphysial zone and do not extend to the bone 
below ; this, as already shown, is only partially true, and, besides this, disease 
spreads frequently from a starting point in the epiphysial line, or from the 
periosteum of the diaphysis, and extends to the capsule, and so to the synovial 
membrane. ‘There is, however, often effusion into a joint adjacent to bone 
disease without actual continuity of disease. (For further details see chapter 
on BONE DISEASES.) 

Joint disease, then, in children may arise as a simple acute serous 
synovitis, which may subside, suppurate, or become chronic. Chronic 
simple serous synovitis is, however, rare in children. There may be a 
primary acute or chronic tuberculous synovitis, Pyzemia, pneumococcic 
infection, or certain of the exanthems, notably scarlatina and typhoid, may 
give rise to an acute, sometimes suppurative, synovitis, while measles and 
whooping cough, as well as scarlet fever and typhoid, may result in a 
development of tuberculous lesions. Finally, the joint disease may arise by 
extension from the shaft, epiphysial line, or from the epiphysis itself, and 
possibly from the ligaments and tendon sheaths in exceptional cases. The 
specific fevers are not so often as is sometimes stated the direct cause of 
joint disease: it is in most cases rather that the depressing effect of the 
fevers makes the child more liable to the onset of disease ; thus of 125 cases 
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of joint disease, taken consecutively from our records, including cases of 
disease of the hip, knee, shoulder, elbow, ankle and tarsus, and wrist joints, 
in only six cases was the joint affection a sequela of measles, in four of scarlet 
fever, in two of typhoid, and in three of whooping cough. Only those cases 
were reckoned in which there was no interval of health between the exanthem 
and the joint trouble. 

In certain joints bone lesions are far more commonly primary, as in the 
hip, and perhaps the shoulder ; in other joints, as in the knee, ankle, and 
wrist, bone disease when present is much more often secondary to a primary 
synovial inflammation ; while in other joints again, as in the elbow, either 
starting point is common. 

The hip is by far the most frequently diseased joint in children, and the 
knee comes next. Of 698 cases of joint disease under our care in the out- 
patient department of the Children’s Hospital in three years, 369 were cases 
of hip disease, 160 of knee disease, and all the other joints together amounted 
to 169. Disease of the spine is excluded from this calculation. 

For any detailed account of the pathology and symptoms of each diseased 
joint we must refer to the special works of Barwell, Macnamara, Howard 
Marsh, Hueter, and others ; space will only allow of selection of the hip and 
knee as types of the two forms of joint disease found in childhood, with a 
brief reference to the other most commonly affected articulations. Hip 
disease stands so much by itself that its consideration will be most con- 
veniently postponed till after that of the other joints. 

Chronic disease of the knee joint may be taken as the type of joint 
disease beginning in synovial membrane—pulpy disease, chronic synovitis, 
tuberculous synovitis, white swelling, and various other titles, all implying the 
same condition. 

_Here we may say at once that practically all the cases of chronic disease 
of joints marked by great thickening of synovial membrane, with little or no 
tendency to accumulation of fluid, but with great tendency to the formation 
of small multiple ‘abscesses’ in the thickness of the gelatinous tissue, are 
truly tuberculous in the most strict sense. In some cases a considerable 
amount of fluid, either serous with caseous material and flakes of lymph, or 
more puriform, is found in the joint ; this is, however, not a common con- 
dition in children. In many instances eens of nee elsewhere and a 
tuberculous family history will be found ;! in many, death ultimately results 
from tuberculosis of other organs. The anatomical characters of tubercle 
are constantly to be found in the pulpy tissue, and, though not so constantly 
or readily, yet in a large number of instances tubercle bacilli may be 
detected. 

The usual history of a case of chronic tuberculous synovitis of the knee 
joint in a child is as follows. There is perhaps a history of phthisis or joint 
disease in the family ; the child has been healthy, till at the age of, say, 4 
years it was attacked by measles or some other exanthem. It was slow in 
recovery, and was never quite strong afterwards; a year later, perhaps, it 


1 In 192 histories of chronic joint disease under our care (the spine being included), in 
43 (+ 6 doubtful cases) there was a tuberculous family history ; in 61 (+ 1 doubtful case) 
the disease had followed an injury. In 19 cases out of 111 patients there was more than 
one lesion, i.e. there was evidence of tubercle elsewhere. 
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received some injury to the knee. Shortly after the knee swelled, but gave: 
rise to no great pain or inconvenience, except a slight limping and feeling 
of tiredness ; the swelling slowly increased and became somewhat more pain- 
ful, especially at night, with night startings. We cannot too strongly insist 
upon the fact that tuberculous disease of joints may go on for months, steadily’ 
getting worse, without any pain at all, and with but little impairment of 
mobility ; this so frequently occurs, and yet is so frequently a cause of mis- 
takes, that we desire to emphasise the statement here. At this time the child, 
we will suppose, comes under observation. The knee is found markedly 
larger in circumference than its fellow, its natural hollows are obliterated, it 
may or may not be slightly hotter than the other, there is slight flexion, and 
usually it cannot be fully extended, any attempt to do so causing pain. 
There is considerable pain on pressure over the inner tuberosity of the tibia, 
and to a less degree over the outer side. The swelling is soft, elastic, and 
pseudo-fluctuating : it may exactly follow the normal outlines of the joint, or 
be more globular, the upper synovial pouch not being thickened ; occasion- 
ally the swelling is almost limited to the upper sac. There is pretty free 
mobility of the joint at this stage, unless an attack of acute inflammation has 
supervened upon the chronic mischief. Sucha case left to itself will later on 
become more flexed and less mobile, abscesses will form and burst at the 
sides or front of the joint, the swelling will increase, and the veins over the 
surface may become dilated and full; the tibia will become subluxated back- 
wards and outwards, and at the same time rotated outwards upon the femur ; 
the limb will become wasted and powerless. In many cases pain increases 
and the child’s health suffers, until at last the pain and discharge, or the 
invasion of other organs by tubercle, wears him out. 

The severity of the symptoms varies greatly: in some instances pain and 
stiffness exist throughout ; in others free, though not usually full, mobility 
and absence of pain may be found during nearly the whole course of the 
disease. 

If a knee joint, such as the one described, is laid open, the synovial — 
membrane is found everywhere converted into a thick, pinkish-grey or 
yellowish, semi-transparent material, soft and gelatinous to the touch, but in 
parts tough and elastic ; in parts the grey tissue is streaked with opaque 
fibrous bands, and here and there caseous foci will be found softening and 
breaking down—these are especially common towards the posterior part of 
each femoral condyle. These breaking-down foci do not usually commu- 
nicate with the cavity of the joint itself, which is largely filled up by the thick 
granulation masses, and contains little or no fluid. 

The pulpy tissue grows over the cartilages at first in delicate vascular 
tendrils or films, but afterwards these become thicker and form fleshy pads 
replacing the cartilage at the edge and lying in pits dug out of its surface, 
so that finally only a small central island of healthy cartilage remains in the 
middle of each condyle and each articular surface of the tibia. 

Often granulation sprouts spread beneath the cartilage and, detaching 
it from the bone, give rise to superficial rarefying ostitis, ‘subchondral caries,’ 
which causes necrosis and separation of the articular cartilages, 

The semilunar cartilages are, as it were, embedded in the gelatinous 
tissue, and in some far-advanced cases can hardly be distinguished ; usually, 
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however, they are readily made out. The crucial ligaments are coated 
over with the pulpy tissue, and are often very vascular, with bright streaks 
of vessels running along them ; on scraping away this tissue the ligaments 
are found to have nearly their natural appearance, except that here and 
there a little sprout has forced its way between their fasciculi. The degree 
of destruction, however, of course varies in different cases, and in some 
the tuberculous focus is, at first, strictly limited to one patch of synovial 
membrane. . 

The cavity of the joint is often subdivided into loculi by adhesions be- 
tween masses of the granulation tissue. On gouging out one of the granula- 
tion pits in the cartilage, it will be found in some cases not to extend through, 
in others the bone beneath is reached and locally eroded. 

The capsule and lateral ligaments, &c., are much thickened, and this 
gives rise to the deceptive sensation of bony thickening so often met with in 
the knee. However much it may appear that there is enlargement of the 
bones in a case of chronic disease of the knee, it is almost perfectly safe to 
say that the thickening is in the soft parts alone, and that there is no new 
bone formation. It is only very rarely that a layer of periosteal new bone is 
found beyond the limits of the capsule. The presence of new bone about 
a chronic tuberculous joint is usually a sign of repair and of subsidence 
of the disease; sometimes it is associated with central bone disease 
(chronic osteomyelitis), never, we think, with progressive synovial disease 
alone. Mr. Watson Cheyne, however, states that microscopically thickening 
of bone trabeculze precedes tuberculous infiltration in caries of the articular 
ends of bones. 

There is usually more or less atrophy of the bone adjacent toa chronically 
diseased joint. The cancellous tissue is more open in texture, and the com- 
pact tissue thinner than in health. Wasting of the bones, in fact, takes place, 
just as of the muscles and other tissues around the joint. These changes are 
general. When local patches of marked rarefaction are present, that part 
must be considered the seat of actual disease. 

In the great majority of cases of disease of the knee the bone is 
healthy, unless the disease is far advanced ; when this is so, islets of soft 
rarefying bone and carious patches will be found, the latter in their early 
stages being recognised by the yellow and red mottling in the neighbourhood 
of the articular cartilage, with some rarefaction. It is often very difficult to 
be certain of the condition of bone in very early stages of disease: patches 
of various shades of yellow and red are met with in perfectly healthy bone ; 
where there is any local rarefaction or ofague yellow deposit disease is 
present. In some instances sequestra of varying size are found—most 
commonly in the femur, less often in the tibia; usually the necrosis is 
at the back of one or other condyle; we have, however, found it in the 
middle of the intercondyloid notch. When necrosis does occur the disease 
often tunnels a considerable way through the bone, or rather it has pro- 
bably begun in the epiphysial line or epiphysis itself, and extended towards 
the joint. 

As Prof. Howard Marsh has pointed _out, a condition of ‘ quiet strumous 
disease’ may exist, leading to a stiff joint without any active stage or suppu- 
ration ; we have seen such joints occasionally, and theyare to be distinguished 
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by having a greater amount of solid thickening than occurs in serous syno- 
vitis, but less than in the ordinary tuberculous joint. 

Tuberculous Disease of the Shoulder is rare inchildren ; there is hardly 
sufficient evidence to show how often the disease begins in the synovial 
membrane and how often in bone. The swelling forms a globular mass, 
most prominent in front, and stiffness of the joint is usually marked. When 
suppuration occurs the abscesses usually point behind or in front of the del- 
toid, occasionally in the posterior triangle ; no information as to the primary 
lesion can be obtained from the position of the sinuses, since extra-articular 
abscesses due to epiphysitis discharge in the same spots. Disease in the 
epiphysial line may or may not lead to destruction of the joint. In one 
interesting case we removed, as a sequestrum, part of the upper end of the 
diaphysis, including the epiphysial line, and subsequently nearly the whole 
shaft of the humerus ; the inflammation had spread from the periosteum 
to the capsule, and the ligaments became so relaxed that there was a deep 
groove below the acromion, the humerus having dropped away from the 
scapula ; the joint did not suppurate, and all went on well (fig. 158). 

We have only two or three times found it necessary to excise the shoulder 
joint in children ; in all the other cases the disease has subsided, or the case 
has been lost sight of. In one instance, where there was much necrosis, a 
very useful limb resulted with ?-inch shortening, and but little wasting, but 
the joint was hardly at all mobile. 


CASE.—Disease of Shoulder Joint; Excision.—Lewis H., age 4 years; admitted 
_ July 19, 1882. Three years ago the left arm was seen to be stiff and painful ; abscesses 
formed about the shoulder and were opened; no bone removed; for the last eighteen months 
had been discharging a little constantly, and lately the child had lost flesh ; no phthisis in 
family : other children healthy. On admission, rather pale, but fairly nourished boy ; 
general thickening all round the left shoulder; a patch of red thinned integument, with 
pus beneath, in front of the insertion of the deltoid, and a sinus at the posterior border 
of the muscle; the pectoral fold bulged downwards and forwards ; there was pain on 
movement. July 26, much discharge, especially on pressure about the axilla ; very little 
mobility, even under chloroform, slight power of rotation alone remaining. August 2, 
the upper end of the humerus was excised, together with about an inch of the shaft, by a 
single straight incision at the anterior border of the deltoid: two loose sequestra were 
found in an abscess cavity surrounding the head of the humerus; the joint was entirely 
destroyed ; the glenoid cavity and acromion were roughened ; there was some deposit of 
new bone around the upper part of the shaft of the humerus; the part removed was not 
entirely necrosed, but there was a large cavity in it; terebene dressings, hand slung up 
to chest ; some rise of temperature followed. Went on well, but slowly; at one time 
some bare white bone was seen, but this vascularised subsequently, except a small part 
removed on August 26, and two more small pieces which came away in September. 
Passive movement was begun on September 23, and on the 28th more free movement was 
made under chloroform. He had chicken-pox in October, and was discharged with sinuses 
still open on November 8. Passive movement failed subsequently to give him any great 
amount of mobility. February 1883, he is well and strong, and has good use of the arm, 
but the movement is almost entirely of the scapula; the limb is not much wasted, and 
there is #-inch shortening. 


Disease of the Elbow Joint arises either as a primary synovitis or about 
equally often as disease of bone; in the latter case the olecranon, or one 
of the condyles, most often the outer, is first attacked. Well-marked cheesy 
masses are often found in one or other condyle, but any extensive disease of 
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the radius is very rare. Swelling extends all round the joint, but usually 
appears first over the radio-humeral line at the back of the joint. Later the 
front of the joint becomes swollen ; this is sometimes due to glandular en- 
largement, comparable to the swelling of the inguinal and iliac glands in hip 
disease ; in other cases the supra-condyloid gland suppurates. When the 
olecranon is the seat of the primary lesion the sinus is usually over it and 
leads directly, or nearly so, down upon it. 

In old neglected cases, the number of sinuses is sometimes considerable, 
and the soft parts are undermined and much destroyed by pulpy infiltration. 
The joint is kept slightly flexed, and there is usually much muscular wast- 
ing. Occasionally we think the disease begins in the olecranon bursa, which 
is SO common a starting-point for mischief in older patients ; this bursa is 
sometimes chronically enlarged in children. Stiffness is an early and marked 
feature of disease of this complex joint, though the mobility of the fingers 
is good, even if there is much infiltration of the muscular attachments about 
the elbow. 


CASE.—Joseph L. D., age 3 years 1r months; admitted January 27, 1882. Left 
elbow injured by a fall in April 1881; has been swollen ever since. On admission, 
healthy-looking child ; the left elbow was flexed and the hand semi-pronated ; very little 
mobility ; two sinuses at the upper and back part of the joint led down to rough bone; a 
little tenderness, but no pain; general swelling all round the joint. February 2, the joint 
was excised ; disease primarily synovial; cartilage diseased, especially on head of radius ; 
operation not antiseptic ; the limb was put upon an angular splint. On the 13th passive 
motion was begun. On March 1 passive movement could be carried through the full range 
in all directions, and there was a little power of active movement ; the wound was nearly 
healed; discharged. October 3, 1882, at out-patients’; elbow quite healed; had almost 
perfect range of mobility in every way, and the arm was strong; he could lift a chair 
with it. 


The Wrist Joint is perhaps even more rarely affected with tuberculosis 
than the shoulder, but in children we have on a few occasions had to excise 
the joint ; in all, the wrist joint itself, as well as the whole carpus, was 
disorganised, the’ disease having spread among the synovial sacs. In one 
instance the mischief began in the base of the second metacarpal bone, in 
the others the starting-point was apparently synovial. In two of the cases 
an excellent result followed, the whole of the carpus, the bases of the 
metacarpal bones, and the lower ends of the radius and ulna having been 
removed by a single median dorsal incision between the tendons of the 
extensor indicis and the extensor secundi internodii pollicis ; no tendon was 
cut through, though necessarily those attached to the parts removed were 
stripped back. In both of these cases a nearly perfectly mobile joint was 
obtained with almost full mobility at the metacarpo-phalangeal articulation 
—the point of greatest difficulty in disease of the wrist. 


CASsE.—Disease of Wrist Joint.—Annie E., age 6 years. Admitted March 25, 1885. 
History unimportant. No cause known for swelling of left wrist, which began six months 
before admission ; much pain; poulticed for three months. On admission, a strumous- 
looking child ; on palmar aspect of left radius at lower end is a.sinus ; much thickening 
round wrist; fluctuation in front of carpus ; movements of fingers perfect ; those at carpal 
joints absent. April 16, whole carpus except pisiform bone removed by longitudinal inci- 
sion on dorsum; some bones broken down and unrecognisable; cavity scraped, and drained 
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through palmar sinus. May 1, wound has progressed fairly and is now healing. tsth, 
sent home; tube still in wound; arm on splint; result very good; a strong and mobile 
hand (fig. 162), 


One patient remained sound when last seen ; the other, after keeping 
well for a long time, developed tuberculous teno-synovitis. In the third 
case the carpus alone was taken away, with an even better result. The 
operation mentioned is practically Langenbeck’s ; it is much simpler than 
Lister’s method, and we think much superior to it : the bones which are not 
already softened and destroyed shell out easily from the pulpy material 
in which they are embedded. The 
position of the sinuses in carpal 
disease is inconstant, but the general 
appearance is shown in fig. 162. 

Chronic Tuberculous Disease 
of the Ankle is much less frequent 
than that of the knee; but in four 
years we had 43 cases of disease of 
the ankle or tarsus admitted as in- 
patients at the Children’s Hospital. 
Of these, excluding disease of the os 
calcis, most of the cases were pro- 
bably primarily synovial, but in the 
tarsus extension of disease around 
the small bones so interferes with 
their nutrition, and so readily spreads 
to their interior, that in late cases 
there is always more or less destruc- 
tion of bone. We can only recollect 
three or four instances of primary 
necrosis of the astragalus setting up disease of the ankle joint ; but it is 
much more common to find mischief spreading from the lower epiphysis of 
the tibia to the joint. 

Except the posterior calcaneo-astragaloid joint, the anterior calcaneo- 
astragaloid and its continuation the astragalo-scaphoid joints are, perhaps, 
the most commonly affected of the tarsal articulations ; but the common sac 
or any of the tarsal joints may be attacked by disease, which then spreads 
from one joint to another. Calcaneo-astragaloid disease is very frequently 
the result of necrosis of the os calcis, and it not rarely extends upwards to 
the ankle joint itself. 

Disease of the ankle joint is marked by swelling at the back of the joint, 
obliterating the hollows on each side of the tendo Achillis, and then spread- 
ing round and below each malleolus, especially the inner (fig. 163); the 
front of the joint also becomes swollen, and acquires a peculiar flatness or 
squareness of outline as a result of loss of salience of the extensor tendons. 
The foot is usually kept with the toes pointed, at other times it is dorsi- 
flexed ; the leg rapidly wastes ; later, sinuses appear, usually above or behind 
the malleoli. It must be remembered that disease often extends from the 
joint into the sheaths of the neighbouring tendons, and in such cases suppu- 
ration or swelling may track up the leg or along the foot for a considerable 


Fig. 162.—Tuberculous Disease of the Wrist. 
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distance ; the general conditions do not differ from those met with in the 
knee. In disease of the tarsal joints the foot is swollen in the position cor- 
responding to the affected articulation, and movement of the particular joints 
may be painful. This is not, however, a very trustworthy symptom in tuber- 
culous disease, though of much value in acute inflammation. When the 
common sac is involved the foot assumes a bulbous look, with the toes pointed 
and pressed closely against one another. The disease often spreads beneath 
the extensor or along the plantar tendons, 
and gives rise to widespread mischief in 
the soft parts, so that a sinus by no means 
always indicates disease of the nearest joint. 
The arch of the foot is seldom lost, in con- 
sequence of the resistance of the rigid 
structures in the sole of the foot. With 
two exceptions, the disease is usually pri- 
marily synovial: one is that already men- 
tioned of caries or necrosis of the os calcis, 
which often extends to the calcaneo- 
astragaloid joints ; and the other, that it is 
common for disease of the first metatarsal 
bone to extend backwards to the joint 
between it and the internal cuneiform. (For 
an account of acute tuberculous disease of 
joints, vide infra, p. 709.) 

It is sometimes difficult to be sure 
whether an abscess on the dorsum of the = 
foot—the most common situation for point- __ ae; 
ing in tarsal disease—is connected with the *'* bd ei poet pope cathe 
joints or is merely peri-articular : in some 
cases pain on pressure or movement of individual joints, localised by pressing 
back towards the ankle individual toes in turn, in others swelling over some 
particular joint or.in the sole, will indicate a deep lesion ; but often explora- 
tion is required before a certain conclusion can be arrived at. 

Acute simple Serous or Suppurative Synovitis is uncommon in child- 
hood except as the result of injury or rheumatic fever ; any joint may be 
affected, and the symptoms in no way differ.from those seen in adults. 
There is swelling, which, being due to distension of the synovial sac, follows 
its outlines ; heat and pain, with immobility and some constitutional dis- 
turbance, are also present. The inflammation commonly subsides readily 
by treatment with splints and ice or evaporating lotions, and leaves no ill 
results. In some cases, however, usually in unhealthy children, or where 
there has been a wound of the joint, suppuration occurs ; all the symptoms 
are then greatly aggravated, any movement is exceedingly painful, and the 
temperature may rise to 103°-104°. 

The acuteness and severity of the symptoms vary much in these cases : 
in one instance the hip joint suppurated, nearly the whole thigh was occu- 
pied by a large abscess, the head of the femur was partially destroyed, 
and the mischief extended to the knee joint, which also suppurated ; both 
joints were incised, but the child sank and died. Pus was found in the knee, 
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with superficial erosion of cartilages ; the synovial membrane was thick and 
hyperzemic, the thigh was infiltrated with sero-purulent fluid, and the 
acetabulum was granulation-lined. 

In other cases there is a thick ‘mucous’ discharge and the cartilages are 
not destroyed : in these cases incision generally results in recovery with a 
mobile joint. This form of disease most commonly occurs in children under 
2 years of age, and is met with in the knee—less often in the shoulder, 
elbow, hip, or foot. Somewhat like the above-mentioned catarrhal inflamma- 
tion of joints, described by Volkmann, appears to be a form of painless 
purulent exudation, not connected with pyemia or epiphysitis, which has 
been described by Atkin, of Sheffield. 

Pyvemic Joint Disease is not rare in children, and may run an acute or 
chronic course. The articular lesions may be the only evidence of pyzemia, 
or they may occur in conjunction with bone or visceral abscesses. Both 
forms of disease are exceedingly dangerous, though neither by any means. 
always fatal. We have had a case under our care of a boy aged 33 years, 
who had pneumonia after measles, and subsequently suppuration in one 
shoulder and one knee, with effusion into one of his ankles, and double em- 
pyema, together with abscesses in other parts ; this child recovered perfectly, 
with a mobile knee, though with a somewhat stiff shoulder. Effusion into a 
joint in pyeemia is not always purulent, nor does the presence of pus in a 
joint or elsewhere always demand incision and drainage ; the effusion may 
be absorbed, or, after aspiration, may not recur, and on examination the 
articular cartilage may be found quite smooth and healthy, or only some- 
what yellow and opaque. In other cases, however, the cartilage becomes 
necrotic, or it may rapidly melt away entirely or in patches, leaving the 
articular lamina of bone smooth and bare ; this is perhaps the most typical 
condition of acute pyaemia. 

Pneumococcie Arthritis.—No doubt many of the ‘pyzemic’ cases have 
been examples of pneumococcic arthritis, which has only become a generally 
recognised disease within the last few years. It occurs at all ages, but is 
perhaps more frequent in infancy. It may or may not be associated with 
similar infections in other organs. The inflammation goes on to suppura- 
tion with sometimes disorganisation of the joint, but not invariably so. 
The pain and constitutional disturbance are inconstant, and may be little 
marked, The mortality is high, death resulting either from some coin- 
cident infection or from exhaustion. The character of the fluid in the 
joint varies from thick pus to thin serum, and the latter is often of less 
favourable omen than the former. In these cases free incision and washing 
out is called for, and the pus or serum will be found to contain usually the 
characteristic diplococcus, and the same organisms will be found in the blood. 

The peculiar pallor which has been noticed in these cases may be 
explained by this general blood infection. Of all the complications, or 
perhaps it might be more correct to say, of all the sites of primary infection 
the middle ear seems to be one of the most common. 

It is highly probable that nearly all the cases of ‘acute suppurative 
arthritis’ of infants and of acute epiphysitis are really due to the pneumo- 
coccus. For a good account, with cases and bibliography, v7de Dunn, 
Robinson and Fletcher, ‘ Lancet,’ August 1, 1903. 
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As the pneumococcus is very commonly to be found in the mouth secre- 
tions, it is not difficult to account for infection under suitable conditions. 

Acute Suppurative Arthritis of Infants, first described by Sir T. 
Smith,’ is a remarkably well-defined affection of fairly frequent occurrence. 
It is limited usually to children under a year old, though we have occasionally 
seen it in older children, the eldest being nearly 2 years of age. Patho- 
logically the disease is an acute epiphysitis leading to rapid destruction of 
the ossifying centre of the bone it attacks, with perforation into and dis- 
organisation of the adjacent joint. In one instance the epiphysial nucleus 
of the head of the femur was found lying loose in an abscess cavity, or rather 
in a sinus leading from the joint. A large number of the infants so attacked 
die of pyeemia. The hip is the joint most frequently affected, the knee stand- 
ing next. Of ten cases of our own the hip was involved in eight instances— 
six times alone ; in one other case the knee was involved by direct exten- 
sion, and in another the wrist, shoulder, and hip were implicated. In two 
instances the disease followed whooping cough, in one it came on after an 
injury, and in one some evidence of the onset of the disease zz mufero was 
obtained. We have adopted Sir T. Smith’s view that the lesion is primarily 
epiphysial ; and it is so certainly in the majority of cases, but in one or two 
we have not found evidence of anything more than synovial disease ; these 
would perhaps rather correspond to Volkmann’s ‘ catarrhal synovitis’; and, 
on the other hand, we have met with several cases in which the abscess 
pointed outside the joint, the cavity of which was not involved. In one 
instance the lesions were secondary to a cervical abscess, and there was 
epiphysitis of one shoulder and a peri-articular abscess of the other, so that 
sometimes at least the presence of an abscess about a joint in an infant is not 
due to an epiphysitis, and sometimes it is not an arthritis. Battle believes 
it to be usually an affection of the end of the diaphysis primarily. It is often 
difficult to make out the connection between the abscess and the joint, but 
with care it may be found in most cases. The severity of the disease varies 
considerably ; in some instances the mischief goes on for two or three 
months, in others it is fatal in a few days. The characteristic features are 
the age of the child ; the existence of great swelling round the affected joint, 
often involving nearly the whole limb and not uncommonly ‘flying about ’— 
i.e. one limb becomes swollen and then subsides, then the swelling appears 
in one of the other limbs, and finally the disease becomes localised in one 
joint only, leaving the parts first attacked uninjured. This curious fugitive 
feature of the disease perhaps indicates its relation to pyzemia, and recalls 
the ‘wandering’ type of erysipelas seen in childhood. In acute cases there 
is much fever, but there may be little rise in temperature in the more chronic 
ones. We have seen a case in which tubercle was apparently engrafted on 
a case of ‘acute suppurative arthritis’ of the hip. 

The symptoms and course of the disease point to thrombosis, extending 
from the vascular cancellous tissue, or to embolism, but we have not verified 
this condition fost mortem. The size of the abscesses is sometimes remark- 
able ; in one case the whole thigh, from the hip to the knee, was a bag of 
pus, both joints being involved. 

! Morrant Baker, John ‘Poland, and one of the present writers, as well as others, have 


also contributed to the literature of the subject. 
ZZ 
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These children are generally, though not always, much prostrated and 
often very anzemic, worn out by pain and rapid outpouring of pus. 

Treatment consists in early and free incision into the abscess, opening 
the joint if it is swollen, and keeping it well drained. Stimulants and abun- 
dant nourishment must be given. It is not necessary to put the limb in a 
splint in infants, but it is a good plan to tie it up in a pillow so as to keep it 
steady ; there is little or no fear of a stiff joint. Probably half the acute cases 
die. If recovery takes place, the limb is usually shorter and weaker than the 
other, but there may be a practically perfect recovery, and there is generally 
good mobility. We have several times seen older children with weak limbs 
clearly the result of this disease in infancy. Arrest of growth is less likely 
to occur where the hip is involved than the knee. The two following are 
fairly typical cases. 

We have left the above account of the clinical history of these Cases un- 
touched ; but, as we have said, there is little doubt that many of them are 
instances of pneumococcic infection. 


Case.—‘ Acute Suppurative Arthritis’ of Hip.—Alfred W., age 9 months. Admitted 
May 3, 1884. History good; never very strong ; no known cause; swelling about hip 
one month ago. On admission, pale, but not thin ; abscess round right hip; grating felt 
in joint. Incision, head of bone gone. 5th, takes food well; much discharge ; tempera- 
ture subnormal. Did moderately, but on 1sth still looked pale and ill, Sent home on 
24th with wound superficial. Subsequently fresh suppuration occurred, but after a hard 
struggle the limb became sound and well, with good mobility and little shortening. 

Case.—' Acute Suppurative Arthritis’ of Knee.—Mary H., age 9 months. Admitted 
March 21, 1885. Family history good; child first noticed to be feverish and restless nine 
days ago; the knee then swelled rapidly, and was very tender; the swelling is now less 
than it was a few days ago. On admission, a well-nourished child ; right knee swollen, 
hot, tense, and shining ; fluctuation felt readily ; girth ro in. as compared with 7% in. on 
the left side; temperature 97°. Joint freely incised on outer side, and a quantity of pus 
escaped. 23rd, swelling gone down; a fair amount of discharge; takes food well, and 
sleeps well; temperature ror°. April 1, pus tracking upwards and inwards; a larger 
tube inserted. 13th, swelling less; doing well. May 2, all swelling gone ; tube removed. 
rith, wound healed ; all well. 


Exanthematous Synovitis, or that form of joint disease which occurs in 
connection with the specific fevers, has already been alluded to in discussing 
those affections, and scarlatinal synovitis or rheumatism has been fully 
described (p. 275). A second variety occurs generally, but not always, later 
in the course of the fever, and usually in connection with severe throat 
lesions. The affected joint suppurates and becomes disorganised ; this is 
clearly a pyzemic condition. It must also be remembered that the exanthems 
are sometimes a determining cause of the appearance of a tuberculous lesion. 
Synovitis, probably pyeemic, occurs as a rare complication of diphtheria. An 
exanthem such as scarlet fever or measles, occurring in the course of a joint 
disease, usually gives rise to suppuration and rapid destruction of the joint ; 
in some cases, however, it appears that, as in the case of erysipelas, the 
more active inflammation does good by causing melting away or absorption 
of the chronic inflammatory material. 

_ Pathological dislocation,’ i.e. displacement of the articular extremity 
of a bone, as a result of softening of ligaments, is sometimes met with in 
cases of exanthematous synovitis, and we have seen it more ‘than once 
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in post-typhoid inflammation of the hip joint. Both hips may be attacked 
at once. 

Typhoid Arthritis occurs most frequently in the young, i.e. under 
20 years. The joint affection may occur quite early in the disease, may 
attack several joints, and speedily subside, or, on the other hand, may go on 
to suppuration. This suppurative form of arthritis may be due to the general 
septic condition from the depression caused by the fever or by bedsores. 

Another form of typhoid arthritis attacks chiefly the larger joints, and 
especially the hip. The inflammation may subside, lead to anchylosis, or 
rarely go on tosuppuration. It may appear either early or late in the course 
of the fever, is not very dangerous to life, but is exceedingly likely to lead to 
dislocation, especially when the hip is attacked. Occasionally a ‘typhoid 
spine’ is met with. 

Scarlatinal Arthritis has already been described under Scarlet Fever, 
g.v. Often multiple and attacking the smaller joints, it may also implicate 
the large ; it often subsides, though, especially if there is a mixed infection, 
suppuration may occur. Even after suppuration and free incision of a joint, 
good mobility may bé preserved. 

A serous synovitis has been noticed as occurring in the desquamative as 
well as in the eruptive stage of the fever. 

Influenzal Arthritis is said by Marsh to occur commonly in the hip. 
It is associated with much periosteal swelling. The symptoms are acute, 
suppuration is rare, anchylosis may follow. It is likely to be mistaken for 
pneumococcic or tuberculous arthritis. 


CASE.—Maggie G., eet. 15, had influenza in 1898 with inflammation of both knees, hips 
and ankles. All the joints recovered except the left knee, which remained stiff though 
not painful. She had varied treatment and was admitted to hospital in February 1900. 
The left knee was then flexed, and, though mobile, could not be fully extended ; this, with 
a little synovial thickening, was the only lesion remaining. Extension followed by fixation 
was employed. ‘ 


Still’s Infantile Arthritis (vzde p. 487).—Dr. Still has described three 
forms of arthritis as occurring in children. In one the lesions are poly- 
articular and associated with enlarged lymph glands and spleen. The disease 
occurs before the second dentition, is chronic in its course as a rule, though 
it may be acute. It usually causes a gradual stiffening of the joints without 
suppuration, bone thickening, or true anchylosis. There is chronic pyrexia 
and permanent crippling. Post-mortem: a chronic synovitis with thickened 
ligaments, but no degeneration of cartilage or bone is found. It will be 
noticed that the characters of this form of joint disease are quite those of 
an infective, or, as it might be called, an absorption arthritis. 

A second variety is associated with cartilaginous and bony lesions, and 
a third with fibrous changes and possibly heart disease. 

Chronic Polyarthritis (Osteoarthritis) of a form resembling that seen 
in adults, occurs. occasionally in children, and we have once or twice seen 
it. The physical features of thickened synovial fringes, or more or less 
osteophytic marginal growth, are also sometimes found in a single joint. It 
must be remembered that such cases may be or may become tuberculous, 
and we have seen a joint which had the characters of chronic ‘rheumatic 

ZZ2 
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arthritis’? well marked, which subsequently became an ordinary pulpy knee ; 
the two conditions may be seen co-existing in one joint. 


CaAsE.—Chronic Osteoarthritis.—-Mary Jane E., age 13 years; admitted February 25, 
1884. No rheumatic or gouty history. Duration since August 1882, when she had 
pains in her shoulders, which subsided in a week. Nine months ago had pain in left 
hip, which lasted four months ; then the left knee was attacked; both were swollen ; 
no other joint affected ; pains worse in wet weather ; not increased in bed ; sweats a good 
deal at nights; urine often contains red lithates. On admission, well nourished ; slight 
eczema of face ; heart sounds normal; right kneea little swollen ; no crackling or thicken- 
ing; no osteophytes. Left knee, thickened synovial fringes; well-marked crackling ; 
edges of both condyles distinctly lipped. Her condition improved with blistering and 
iodide of potassium, and she was sent out on March 15. ; 


All these cases of chronic multiple joint disease are probably due either 
to traumatic lesions or to infective processes by absorption from some focus 
in other parts of the body. In any case of multiple chronic joint disease in 
children, as in adults, careful search should be made for infective foci. 
Failing evidence of syphilis and tubercle, inquiry must be directed to the 
possibility of absorption from the digestive, respiratory, genito-urinary or 
other systems, not forgetting the ears, teeth and throat, and other possible 
centres of infection. 

The more marked the tendency to close fibrous union or even anchylosis 
in these cases, the more probable is it that the joint lesion is an absorption 
arthritis. : 

Syphilitic Synovitis is occasionally met with ; we have, however, only 
seen a few cases of pure synovitis in the first few months of life in congeni- 
tally syphilitic children ; the most common condition is syphilitic telostitis. 
A subacute recurrent syphilitic synovitis occurring in older children is met 
with ; it sometimes rapidly subsides under antisyphilitic treatment, as in the 
following instance ; but this is not always the case—it is sometimes rather 
intractable. 

CasE.—Syphilitic Synovitis of Knee.—Jane B., age 8 years 3 months ; admitted Octo- 
ber 31, 1882. A history of syphilis in the brothers and sisters, of whom there have been 
twelve, seven being dead ; patient herself had always been hearty ; two years ago the left 
knee swelled without known cause, but recovered completely in fourteen days; the eyes 
had been bad since May 1882; the right eye was first affected, and the left was only 
attacked three weeks ago; has not had much photophobia ; the left knee began to swell 
on October 29 ; she had a good deal of pain in it. On admission, the left knee was much 
distended with fluid, and was slightly hotter than the right ; she had well-marked inter- 
stitial keratitis, which was, however, subsiding ; facial aspect and teeth also characteristic ; 
no other signs marked. Under hyd. c. cret. and pot. iod., together with a back splint 
for the knee, all the swelling rapidly subsided, the eyes improved, and she was discharged, 
nearly well, on November 21. 


Clutton has noticed the occurrence of symmetrical synovitis of the knee 
in congenital syphilis, and Gutterbock other cases of asymmetrical effusion ; 
we have seen the same thing associated with periostitis of both tibiae. Car- 
rington and Lane record a case of suppurative synovitis of the hip, knee, 
shoulder, and both elbows in a child with congenital syphilis ; there was 
rickets also present, but no epiphysitis. 

The best treatment of these cases is the administration of iodide of 
potassium in full doses, as children take it well, with hydrarg. c. creta, 
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while mercury ointment should be rubbed into the part affected ; if there is 
much pain, blisters will sometimes give relief. Gonorrhoeal rheumatism 
is sometimes met with in children in association with vaginitis or ophthalmia 
neonatorum, as pointed out by Clement Lucas and others. We have seen 
an infant a few weeks old in which a stiff flexed wrist remained as the result 
of what was described as ‘erysipelas of the hand.’ The swelling of the 
hand was noticed on the evening of the day ‘the child was born, and it had 
also purulent ophthalmia. 


Fig. 164.—Congenital Syphilitic Synovitis of both Wrists. 


Acute Tuberculous Synovitis is not a very common affection; it does, 
however, occur, and rapidly goes on to suppuration in quite young children. 
The most typical instance we have seen was in a baby 10 months old, in 
whom suppuration of the ankle occurred a week or two aftera scald over the 
joint. On incision a few drachms of curdy pus escaped. A week later the 
child died of pneumonia and was found to have generalised tuberculosis ; 
the lungs, liver, kidneys, spleen and brain were all affected. Here, from the 
condition of the tuberculous masses in the brain, it was clear that tuberculosis 
existed at the time of the injury to the skin over the ankle, and the joint 
subsequently became tuberculous. The case serves to illustrate the fact that 
in the first year or two of life suppuration occurs as a result of inflamma- 
tion more readily than in older children. Acute tuberculous disease also 
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sometimes follows strains or fractures in the neighbourhood of joints ; thus 
we have seen advanced pulpy disease of the elbow, in a girl of 8 years, nine 
days after an injury which loosened the epiphysis of the inner condyle of the 
humerus. The following case is also noteworthy as an illustration of the 
occasionally acute onset of the disease : 


CasE.—Acute Pulpy Knee.—Harry A., age 3 years g months; admitted January 4, 
1885. No tuberculous history; had measles at two years of age, followed by whooping 
cough; disease of knee first noticed fourteen days ago ; no cause known. On admission, 
stout, well-nourished boy ; right knee is much enlarged, joint hollows obliterated ; swelling 
elastic, no distinct fluctuation; movements very limited and painful; right knee 10% in., 
left knee 9 in. ; extension applied. 17th, knee straight; no night pain; general condition 
good. 21st, as some fluid was thought to be present, the knee was aspirated, and two 
drachms of sero-pus drawn off. 25th, temperature normal ; general health good, but there 
is still fluid in the joint. February 4, the knee was enlarged to its original size, a Thomas's 
splint was applied, and he was sent home. Readmitted April 29. He wore the splint up 
to readmission, and has been doing fairly well till lately. On admission, the swelling has 
increased to rr in. and extends some distance up the thigh; the veins are full, and the 
skin tense and shining; the patella floats; free incisions were made into the joint; a 
large quantity of turbid serum escaped from the incision on the outer side, while from 
the inner one, which was somewhat lower down, pus flowed; operation antiseptic ; 
drainage as usual; the wound was dressed on May 2 and 12, when there was not much 
discharge and the knee was quiet ; temperature never above 99°4°. 26th, still a good deal 
of swelling ; some thick, cheesy pus squeezed out; the knee did not improve much, and 
on June 29 he was taken home by his friends. July 6, readmitted; knee as on discharge. 
18th, temperature 102°; some retention of pus on inner side of thigh above knee. 23rd, 
excision of joint ; much thick pulpy material, cartilage eroded, but surface of tibia healthy, 
except asmall portion at the inner margin, which was gouged away ; surface of femur 
bare and rough, and bone soft and showed several points of pus; when gouged the bone 
was quite soft, yellow and infiltrated with pus; this was removed, leaving a cavity § in. 
long and } in. deep in the inner condyle; the bone surface and the upper synovial cavity 
were cauterised with the thermo-cautery, dusted with iodoform, and the limb was put up 
in a Howse’s splint ; wood-wool dressing ; on section of the part of the femur removed 
a yellow caseous mass was found surrounded by soft bone; there was much shock for 
some hours, which was treated by opium, warmth, and alcohol; did fairly well, and tem- 
perature was never above 100° till 29th, when the knee was dressed for the first time, the 
temperature having run up suddenly to 104° (?) ; wound looked well and was quite sweet ; 
pads of wood-wool uniformly soaked ; temperature fell and was not above 1or1° after 
3oth. August 3, free discharge, doing well, but splint soiled ; it was removed, and replaced 
next day; union seemed firm. 8th, tube removed ; there was afterwards some trouble 
with the splints, which needed changing, and the wound on the 14th was no longer aseptic ; 
the tibia became displaced somewhat backwards and some fresh suppuration followed ; 
this was combated by making the boy lie on his face for half the day; he slowly improved, 
and on October 16 the wounds were nearly healed, and he was sent to Convalescent Hos- 
pital. April 3, 1886, one sinus, the rest of the wound well shrunk ; not yet firm, but in 
good position ; fat and well. 


The ¢veatment of the various joint affections can only be briefly given 
here; it is impossible to mention all the applications and apparatus that 
have been devised. In acute non-suppurative joint affections of the upper 
limb, in the case of the shoulder it is sufficient to strap the arm to the side, 
or, if the child is very young, to bind the limb with a flannel bandage across 
the chest ; lead lotion in infancy and an ice bag in older children is the only 
further application required. For the elbow nothing is better than a common 
inside or outside angular splint which must reach from the axilla to beyond 
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the end of the fingers; all short splints, leaving the wrist and fingers free, 
are obviously insufficient. For the wrist a straight palmar or dorsal splint 
reaching from the elbow to beyond the finger tips should be applied. 

For the hip a Bryant’s or Thomas’s splint should be put on. For the 
knee and ankle the ordinary back splint with a foot-piece should be used, 
taking care that when the knee is the part injured the splint reaches well up 
to the buttock. A Thomas’s knee splint answers excellently for all stages of 
knee-joint disease, but the child must of course be kept in bed for acute 
affections of the joints of the lower limb. 

When suppuration occurs free incisions should be made into the joint and 
drainage tubes inserted ; where there is no previous opening, and the wounds 
are aseptic, washing out of the joint may be employed, and the wound then 
closed by sutures, or the cavity may be drained, choosing a dependent posi- 
tion for the incisions, and avoiding the dangerous anatomical area of each 
joint. In subacute cases, with sero-purulent fluid or even pus in the joint, 
aspiration should be tried once or twice before free incisions are made; but 
the joint must not be allowed to become distended with fluid, since this 
frequently leads to subsequent ligamentous weakness. 

In chronic non-purulent effusion, and in cases where a simple synovitis 
has left thickening behind, elastic pressure by a Martin’s bandage lightly 
applied, or by common bandages applied over a thick layer of absorbent 
wool, does good service. Friction is often useful, and blisters frequently 
relieve pain and promote absorption. Care must be taken not to be misled 
by the presence of adhesions remaining after subsidence of disease into 
thinking that progressive mischief exists. A joint that has been acutely or 
subacutely inflamed, and after a week or two of treatment remains stiff, a 
little swollen, cold, and tender on pressure over one or two spots, with intense 
pain at perhaps one spot oz any movement beyond a certain point, though 
movement may be free up to that point, is the seat of adhesions, and requires 
the breaking down of these bands under chloroform. In such cases inquiry 
should always be made to ascertain that there is no evidence of any tuberculous 
taint before moving the joint. After breaking down adhesions the limb 
should be kept quiet for twenty-four hours and effusion prevented by pres- 
sure or cold ;-and then, if all is quiet, active movement should be begun. We 
hold strongly the opinion that in all cases, whether traumatic or not, when 
once any definite adhesion has been broken down active movement is right 
and passive movement is wrong. Passive movement is always likely to in- 
flict fresh injury on young scar tissue, and so lead to fresh and denser cica- 
trices. Active movement, since it should be within the ‘limits of pain,’ will 
stop short of injury to the tissue of repair, and will moreover not frighten or 
discourage the patient. While recognising the effect of adhesions in and 
about joints, it is well to remember that it is much less common to meet with 
cases of this kind among children than among adults or adolescents ; pro- 
bably because the restless activity of childhood prevents the joint from being 
kept still after the acute and painful stage is over. 

When a joint has suppurated no premature attempts at procuring mobility 
should be made. As soon as the joint has been soundly healed for a 
week or two all apparatus should be left off, and the child allowed to try for 
itself—left, in fact, to do as it likes, in reason—it will seldom do too much. 
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If after a few days no progress in mobility is being made, chloroform should 
be given and the joint carefully examined. It is generally possible to make 
out whether the adhesions are few and cordlike, or general ; in the latter 
case a permanently stiff joint will almost certainly result, in the former the 
adhesions should be at once broken down. Where a stiff joint is arranged 
for, the limb must for many months, often years, be provided with a splint to 
keep it in the desired position. Children’s joints are very slow to anchylose. 

We have no great belief in inunction with Scott’s ointment, still less in 
painting with tincture of iodine, as modes of treating chronic joint lesions, 
but pressure and friction are invaluable when acute mischief has subsided. 
Oleate of mercury is perhaps the best application. 

In all cases of synovdal tuberculosis in the early pre-suppurative stages 
but one form of local treatment is, we believe, of much value—absolute 
fixation, with or without pressure. Where there is acute pain or a subacute 
attack in the course of chronic disease counter-irritants in the shape of 
blisters or the actual cautery are useful to relieve the pain, but we do not 
think they do any great good otherwise. We have tried and given up 
injections of iodine and carbolic acid into the pulpy tissue, and we cannot 
say we think Scott’s dressing is of any great use, except as a means of 
pressure. For the upper extremity the plans mentioned for acute disease, 
combined with elastic compression, are all that is required; for the elbow 
and wrist the splint may be made permanent by fixing it on with plaster of 
Paris, or substituting light iron strips in the plaster for the wooden splint, 
or a poroplastic splint may be used. It is common to see figures of 
appliances for disease of the elbow and wrist in which the fingers are left 
free and can be moved ; this seems to us opposed to all principles of keeping 
the joints at rest, inasmuch as every movement of the fingers must neces- 
sarily disturb both elbow and wrist joints. The joints of the lower extremity 
must be considered more in detail. 

Injection of iodoform into tuberculous synovial membrane is in some 
cases undoubtedly followed by local shrinking and cicatrisation of the 
tuberculous material. The effect is, however, very local, and the mode of 
treatment tedious and only applicable to a limited number of cases. 

Treatment of Tuberculous Disease of the Knee Joint.—In early 
Stages, where there is no dislocation and little flexion of the knee, the limb 
should be fixed upon a back splint with a foot-piece, and as long as the 
symptoms are acute the child should be kept in bed. If there is much 
flexion and pain the limb should be straightened gently under chloroform, 
and a splint then applied with an ice bag over the knee for the first twenty- 
four hours ; where there is flexion, but not much pain, an extension should 
be put on by a weight fixed with strapping below the knee,' or a Macintyre’s 
splint may be used—we prefer the weight. As soon as the acute symptoms 
have passed off and the limb is nearly straight—it need not be quite so—a 
Thomas’s knee splint with patten and crutches should be provided and the 
child allowed to get about ; if there is much thickening, elastic pressure 
should be employed at the same time. Where the Thomas’s splint cannot be 
obtained, or the friends cannot be trusted to look after the splint, or the child 


' One pound of weight for each year of the child’s age up to six years is a good general 
rule. 
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is too young to use crutches, a plaster-of-Paris casing should be put on, 
strengthened by the iron strips, as shown in fig. 168. As Mr. Paul, of Liverpool, 
has suggested, it is a good plan to cover the metal with rubber tubing. The 
child, if it is old enough, may get about with patten and crutches after the 
plaster of Paris is applied. Children under 4 years of age cannot usually 
be trusted to use crutches, and must be kept off their feet and taken out of 
doors in a perambulator or carriage. Cod-liver oil and iron, careful dieting, 
and fresh, above all sea air—the great medicine for tuberculous bones and 
joints—should be the general treatment where possible. As long as there 
is no suppuration a fair trial should be given to the plan described ; it is 
simple, and we know nothing better. There must be no taking off of splints 
‘for washing or to see how the joint is getting on—one movement of a joint 
may undo weeks of rest ; leather and lace-up splints are for this reason not 
so good for hospital patients as plaster of Paris, though we greatly prefer a 
Thomas’s splint where it is possible. Plaster of Paris has several objections : 
it is messy to apply and impossible to keep clean, it conceals abominations 
of all sorts, it is apt to cause sores, it is heavy, it requires periodical 
renewals, it is prone to bring about a chronic venous engorgement of a part, 
which makes a limb flabby, and congested, and swollen, and ill nourished, 
and therefore slow in repair. In spite of all these objections, it is better to 
put on a plaster-of-Paris splint than to have a joint imperfectly kept at rest. 
Where the nurse can be trusted not to play pranks with the joint, such as 
allowing the child to bend it, or stand upon the limb, washing is a luxury 
that may be occasionally indulged in, but fixation comes first. If in spite of 
this treatment the joint gets worse, operation is necessary ; but in the case 
of the knee a very large proportion of patients will get better, and this 
because the disease is mainly synovial. Bier’s treatment of tuberculous 
joints by producing congestion by means of bandages applied above and 
below, so as to retain blood in the vessels of the part, has not commended 
itself to us. 

When a joint such as the knee, in spite of efficient treatment for two or 
three months, steadily gets worse, pain and swelling increase, and the child’s 
health begins to suffer, more active means must be taken, and these will 
become necessary much sooner in acute than in chronic cases. If the pulpy 
material is rapidly breaking down, and suppurating, and yet the child’s health 
is keeping good, success is sometimes obtained by fixing the limb on an 
interrupted splint, or, better, in plaster of Paris, and then opening and 
carefully draining the abscesses, taking care, if the whole joint cavity is 
suppurating, to drain at the back of the joint, or the lowest point of the 
abscess sac if the suppuration is localised. By this means a certain number 
of these children will do well, and acquire sound, straight, and in some 
instances movable limbs. The plan is, however, only exceptionally appli- 
cable. If there is no suppuration, but the pulpy swelling increases, the best 
mode of treatment is Erasion. 


Erasion, or, as it is sometimes called, arthrectomy, consists in-the case of the knee in 
Opening the joint freely by a semilunar or other incision, just as in the ordinary mode 
of excising the knee; the skin is reflected and the capsule removed on each side of the 
patella and patellar ligament, or, better, the patella is sawn across and the fragments 
turned upwards and downwards; if necessary, free vertical incisions must be made to 
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reach as high as the upper limit of the synovial pouches. It is well not to dissect up the 
skin from the underlying tissue more than can be helped, as the pressure of the dressing 
which should be firmly applied sometimes interferes with the circulation in the edges of 
the wound and delays union. Next, every particle of pulpy granulation tissue is carefully 
cut away with scalpel or scissors; all the infiltrated capsule and the semilunar cartilages 
are removed and the articular cartilage scraped quite clean, any granulation tissue being 
carefully picked out from pits in the cartilage, and, if necessary, any foci of disease in the 
bone gouged away. This process must be most thorough, and extreme flexion of the limb 
is required fully to expose and clean the back part of the joint ; the crucial ligaments are 
scraped, but if sound preserved; the lateral ligaments are divided. ‘The upper synovial 
sac must be thoroughly cleaned out. The most difficult part of the operation is getting 
away the posterior part of the semilunar cartilages and the synovial membrane at the 
back of the joint. The process is a tedious one, often lasting three quarters of an hour. 
As soon as all bleeding has been stopped the limb is fixed on an excision or other splint 
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Fig. 165. Fig. 166. 


Show the condition of Lizzie N. after erasion, and the free mobility of the joint. 


and dressed in the usual method, antiseptically. Drainage, if used, should be at the back 
of the joint on each side, the tubes being carried through openings made behind the joint, 
but in recent years we have used no drainage and closed the wound entirely. When this 
is done it is important to arrest all bleeding as perfectly as possible. Usually healing 
throughout by primary union is obtained. We prefer to Esmarch the limb, or at least 
put on an elastic tourniquet before beginning the operation. We usually put on a simple 
interrupted wooden splint at first, and in three weeks or so put ona Paul or Thomas's splint. 
For a series of cases vzde ‘Med. Chron.’ vol. ii. 1885, and ‘Annals of Surgery.’ We 
introduced the operation in its complete form in January 1881, and the first case was that 
recorded and figured below. ‘The late Mr. Greig Smith, of Bristol, had, however, he told 
us, performed the same operation on an elbow in the previous year, but the case was not 
published until after our first case was recorded. There is, however, we believe, no doubt 
that Mr. Greig Smith was actually the first surgeon to perform erasion, though our case 
was the first published and his was unknown to us till long afterwards. We desire to give 
him full credit for his work. : 
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CasE.—Lizzie N., age 13 years 9 months; old pulpy disease; joint erased, all syno- 
vial membrane, much of capsule, semilunar cartilages, and a largish patch of carious bone 
removed, as well as a good deal of articular cartilage scraped away ; result, a perfectly 
movable, sound, painless joint, used as freely as the other; ligamentum patellz not 
divided. She was under observation for nearly four years after the operation, and, except 
that she was liable to occasional serous effusion into both knees as a result of overwork, 
she remained well. The knee operated on differs little from the other except for the 

_presence of the scar upon it. In July 1889 this patient was again seen, and the knee 
remained perfectly sound and mobile. 


Erasion, we think, is applicable to cases of fairly early disease which 
have resisted efficient treatment by splints, &c. ‘Though in the case recorded 
we obtained a freely movable joint, we have never had such a perfect result 
since, nor do we think it wise to try for mobility, except in a few instances 
where the wound heals at once, and the adhesions are few. Erasion, if it 
fails, leaves the limb still fit for excision ; where it succeeds, the limb is as 
sound as after excision, but without shortening. 

The more we see of these cases, the more we feel sure that erasion is the 
proper operation, and that excision is hardly ever required, while the 
result is far better from erasion than excision. We prefer erasion, as above 
described, for the knee, but the general rules of treatment must, of course, 
vary with the particular joints, stability and absence of shortening being 
the cardinal points for the lower limb, mobility for the upper. Mere 
scraping through sinuses is of but little use, though if fistula exist they 
should be well cleared out. Repeated daily injections of a few drops of 
pure turpentine into tuberculous sinuses is we find often a very efficient 
means, and a painless one, of procuring healing. Since the case above 
reported was operated on, many other ‘arthrectomies’ have been performed, 
and, on the whole, with very good results. Erasion is practically the only 
operation done at the Children’s Hospital for tuberculous disease of the knee. 
Excision and amputation are almost unknown there for this joint. ‘We have 
read many articles, some faintly praising, others condemning, the operation, 
and a few cordially advocating it. We and our colleague, Mr. Collier, have, 
provided the operation is properly done, seen no reason to be dissatisfied 
with it, and can only venture to suggest that failure is due in some degree to 
incomplete operations. | 

Should it be decided that the case is too far advanced for erasion, 
excision of the joint should be performed. We, however, have so seldom of 
late years found it necessary in children that details of the operation need 
not be given. 

As soon as the anesthetic has passed off, opium should be freely 
given.!_ Assoon as the wound is healed, or in less favourable cases as soon as 
only sinuses remain open, the limb should be fixed afresh in a plaster splint 
or put upon a Thomas’s splint, and in about two months the child may be 
allowed to get about with a patten and crutches ; but the case is by no 
means done with, since nearly every case of excision, or of erasion for that 
matter, of the knee in children, unless thoroughly well looked after and a 
stiff apparatus kept constantly on for from two to four years, according to 


1 mi for each year of the child’s age is the usual dose, and this should be repeated in 
an hour or more if required, 
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the child’s age, will become crooked. Occasionally, after excision of the 
knee, a more or less movable joint has resulted, but we do not look upon 
this as an object to be aimed at, but rather as a failure of the operation, 
inasmuch as flexion and dislocation are likely to result where no bony union 
is obtained. Flexion, with dislocation backwards and outwards, is the com- 
mon deformity, but we have seen a general curve of the limb develop, or 
distortion at the epiphysial line of the tibia. This deformity is one of the 
great difficulties and drawbacks in excision of the knee ; the operation itself 
is not a very dangerous one: we did some twenty-five cases in children 
without a death, though some required subsequent amputation—this was 
the end of four of our first twenty- 
three cases. In recent years we have 
hardly ever excised a knee ; this opera- 
tion has in our practice been almost 
entirely superseded by erasion. 

. The amount of shortening resulting 
varies much: in three cases, after an 
interval of about three years, it averaged © 
13 in. Though the results after ex- 
cision of the knee are necessarily im- 
perfect, it must be remembered that 
they are to be compared with prolonged 
suffering, danger to life,and amputation 
as the alternatives. 

Mobility after erasion is occasionally 
acquired and may be perfect. We are 
doubtful as to the desirability of trying 
to get it, and rather prefer to let the 
case take its own course and become 
mobile or remain stiff according to the 
degree of perfection of the joint. Our 
colleague, Mr. Collier, has tried by per- 

= sistent movement of the patella to 
Fig. 167.—Shows the result of premature use obtain a more mobile joint, but the 


of the limb after excision. The operation i : 
had been done at another hospital, and the method is not always applicable. 


fhe care of our cllleagie, Mei, amet In neglected cases of disease of the 
There was bony anchylosis in the position knee, even though the disease may have 
seen in the figure. : Re 
to a great extent subsided, the joint often 
remains flexed and subluxated to such a degree that the limb is nearly or 
quite useless. If there is well-marked dislocation backwards, little can be 
hoped for in the way of reduction ; all the tendons and ligaments become 
so shortened and contracted that, except in a recent case, little good can 
be done by extension or attempts at straightening—indeed, in some cases 
these attempts only make matters worse. Where there is flexion, but no, or 
only slight, displacement, extension by weights should be patiently used for 
some weeks ; if no result follows, chloroform should be given and an 
attempt made to straighten the limb by forcible, though not violent, manipu- 
lations, frequent extension and flexion movements being employed to break 
down any adhesions in or around the joint. Should it be clear that muscular 
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contracture is an important factor in the resistance, the tight hamstrings 
should be divided, but we would dissuade from any violent efforts, especially 
if there has been much suppuration in the popliteal space ; in such cases 
there is much risk of laceration of vessels. Should the attempt succeed, 
the limb is brought straight, fixed upon a back splint for a day or two, and 
then an immovable apparatus or Thomas’s splint applied. Joints will often 
straighten when somewhat flexed and even when slightly subluxated, merely 
by prolonged wearing of a Thomas’s splint. Whitman, of New York, 
advises reduction by placing the child prone, fixing the tibia, and using the 
femur asa lever ; with this is combined massage 
and stretching of the muscles. 

Should it be found impossible to straighten the 
limb by these means, the choice lies between 
excision of the joint and osteotomy. We have 
employed both with good results, but they are 
applicable to somewhat different conditions. Sup- 
pose the joint allows considerable movement, 
although it cannot be straightened sufficiently to 
be of use, osteotomy is likely to leave an unsteady 
limb; on the other hand, an acutely flexed limb 
requires removal of a very large amount of bone in 
excision before the leg and thigh can be brought 
into a straight line. We think, then, that osteotomy 
is best for cases of stiff joint with great flexion ; 
excision for those where there is more mobility, 
less flexion, and more displacement. The late 
M. Beck and B. Pollard advocate division of the 
crucial ligaments with subsequent reduction in 
cases of subluxation, and have recorded a few 
cases ; we think the application of the method 
likely to be limited, since division of these liga- 


ments certainly does not allow of reduction in all Fig. 168.—Splint for Disease 
of the Ankle and Tarsus. 
Cases. It is made of iron, covered 


Osteotomy in such cases is not a difficult ey he Me tant 
operation ; a longitudinal incision is made about. The splint is fixed to the 
three or four inches in length on the front of the paces opp eg 
thigh from the patella upwards, the femur is ex- 
posed, and a sufficient wedge of bone removed from its anterior surface 
to allow the limb to be brought straight. We prefer this plan to simple 
section, which may cause dangerous pressure on the popliteal vessels and 
be followed by gangrene. In one of our cases after excision we could not 
nearly straighten the limb at the time, but by keeping up extension after 
the excision the limb was gradually brought almost straight. The following 
case illustrates the value of osteotomy in certain circumstances : 


CasE.—Wecrosis of Tibia. Angular Flexion of Knee. Osteotomy.—Ralph H., age 
13 years; admitted January 12, 1885. History good ; well till two years ago; complained 
of pain in knee, which soon swelled; no cause known; twelve months later had some 
dead bone taken from the leg; discharge has continued till now. On admission, well- 
nourished boy ; was sent in for amputation; the left tibia was enlarged and longer than the 
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right ; on the inner side were scars of former operations, and a large sinus over the upper 
end of the bone ; the leg is flexed nearly to a right angle; hamstrings tense ; toes pointed ; 
foot cannot be straightened. 24th, has had 6 lbs. extension on since admission, but the knee 
isno straighter. Iebruary 12, has had on a Thomas’s knee splint since last note, and has 
been getting up; no improvement. 13th, under chloroform an attempt was made to 
straighten the limb forcibly; a few adhesions gave way, but no sensible improvement 
followed ; back splint. 2oth, an incision 3 in. long was made in the axis of the femur 
above the knee, the periosteum was peeled back, and a large wedge of bone removed with 
an osteotome; the limb could then be nearly straightened ; operationantiseptic. 24th, tube 
removed. March 11, limb put up in back splint with movable foot-piece ; wound healed 
and limb straight. oth, fair union of shaft ; leg straight ; foot in good position; gets up 
with the Thomas's splint. Sent home on 24th. January 30, 1886, leg straight, walks 
without splint, sound and well ; toes still somewhat pointed. 


In another recent case the joint was much flexed, but mobile through a 
certain range ; on excising the joint it was found impossible to straighten 
the limb without greatly shortening it, so an osteotomy was done to the 
junction of the lower and middle thirds of the femur, and the limb was then 
brought into good position. 

Treatment of Pulpy Disease of the Ankle Joint.—The same general 
rules.apply to the treatment of tuberculous disease of the ankle as to that of 
the knee in the earlier stages of the disease, and many good results will be 
obtained by simple pressure and fixation. To carry out this plan the best 
means are to use either the apparatus shown in fig. 168, or a short metal 
back splint with a foot-piece, the child being allowed to get about with a 
Thomas’s knee splint. Should suppuration occur, and the joint not recover 
by the means described, the prospect is a somewhat poor one: however, 
erasion and resection of the ankle for tuberculous disease are now fairly 
satisfactory operations, though the disease sometimes spreads and amputa- 
tion is required. Amputation is, however, in these days almost a discarded 
operation, except at the hip joint, at least so far as the surgery of childhood 
is concerned. We did not amputate a limb at the Children’s Hospital for 
joint disease during one period of three years, except once where the mischief 
in the knee was the result of extension in a case of acute necrosis. A patient 
trial of fixation, pressure, and, if necessary, repeated removals of the disease, 
should be given, even after suppuration occurs, provided the child’s health 
is maintained, but the prospects of such cases in disease of the ankle are not 
nearly so good as in the knee. The following is an instance of a satisfactory . 
result after erasion of the ankle : 


CASE.—Peter H., age 8 years 8 months; admitted January 30, 1882. Ten weeks ago the 
right ankle became swollen ; no cause known ; had been treated with cold water, strapping, 
&c. ; never had much pain in it. On admission, fairly nourished but muddy-complexioned 
boy; there was much swelling round the right ankle joint on all sides, with increased heat 
and redness on the outer side, but little or no tenderness to pressure, though movement 
of the joint was painful ; the circumference was an inch and three-quarters greater than the 
opposite side; the position was semi-extended and rotated slightly inwards. On February 
gth the joint was opened by a transverse incision (Mr. Holmes’s plan) across the front of 
the joint dividing all the extensor tendons, &c. ; much pulpy synovitis existed with ‘sub- 
chondral caries’; all the pulpy tissue, as well as the loosened cartilages, was removed as 
far as possible, and a drainage tube passed across the joint, a groove being cut in the 
upper surface of the astragalus to prevent the tube from being nipped; the tendons were 
then stitched together with catgut and the wound closed; no attempt was made to unite 
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nerves, and the anterior tibial artery was twisted; sponge pressure was applied around the 
joint, and the operation was antiseptic ; finally the limb was fixed on a back splint with a 
foot-piece ; a little oozing followed at the first dressing ; on the following day the appear- 
ance of the foot was natural below the line of incision; a little superficial ulceration 
occurred at the outer aspect of the front of the foot, and union of the edges was slow, but 
by March 13 the incision had healed except at the drainage-tube openings; no pus had 
been discharged up to this time. On April 20 some sensation was perceived on the dorsum 
of the foot. -There was no discharge, and on May 28 he was sent out with plaster of 
Paris over an Esmarch’s splint and a sponge dressing still applied ; after this progress was 
very slow, some thickening remaining about the ankle, and occasionally a small part of 
the cicatrix would ulcerate and break down. February 1885, foot sound and well, but 
toes are somewhat pointed, and he ‘ throws’ the foot in walking. He gets about well with 
a boot and without any support. A good deal of new bone formation about line of incision, 
but some mobility. 


We have also had some excellent results after excision of the ankle : 


CasEe.—Disease of Right Ankle; Necrosis of Astragalus.—Richard T., age 4 years 
5 months; admitted September 18, 1882. Family history good. History: Well till six 
months ago, when the ankle began to swell and has gradually got worse; no pain ; no 
injury; can walk. On admission, fairly healthy child; somewhat rickety ; right ankle 
swollen ; bulging on each side of extensor tendons and round each malleolus, especially 
on inner side and in front of tendo Achillis. September 30, ankle joint aspirated ; a little 
serum drawn off, and some tr. iodi injected. October 20, no improvement ; an incision 
behind the inner malleolus gave exit to two teaspoonfuls of gelatinous and almost melon- 
seed-like material. October 28, wound healed; joint refilled. November 16, tempera- 
ture rose ; 104°2° on 18th. November 23, joint opened ; a large, loose sequestrum of the 
astragalus was found and removed ; the whole astragalus was then taken away, and the 
lower end of the tibia and fibula resected, as well as the upper surface of the os calcis and 
the inferior tibio-fibular joint. The joint was opened by a transverse incision across the 
front ; the tibial and extensor tendons were stitched together afterwards. Operation anti- 
septic ; sponge pressure, and subsequently salicylic silk. January 13, antiseptics left off , 
had been doing fairly, but slowly ; stillsome swelling. February 11, sent out in plaster of 
Paris over an iron splint round foot ; wound nothealed. He finally gota good sound foot. 


If excision is performed the astragalus should always be removed entirely 
and all tuberculous material taken away ; there is then a fair prospect of a good 
foot, and only when this fails should amputation be done. The prospects 
after excision are much better now than they were before recent improvements 
in the management of such cases. We have had some very satisfactory 
stumps after Pirogoffs operation, and watched them for years ; and, although 
“it occasionally fails, where it is successful it gives a much better stump than 
Syme’s amputation. If removal of the foot is too long postponed, disease is 
apt to spread up into the tibia and along the sheaths of the tendons, and then 
amputation higher up the limb will be called for ; but the question of ampu- 
tation, as already pointed out, very rarely arises. (See also Treatment of 
Tarsal Disease.) . 

In cases of tuberculous disease of the ankle that resist treatment by other 
means we now usually excise the joint ; at least, we open the joint by the 
method described, remove the astragalus and all tuberculous material and 
close the wound. The results are most satisfactory. Care must be taken 
to avoid over-extension of the foot (pointing of the toes), but this is the only 
difficulty likely to arise. As in-the case of other joints, amputation is the 
rarest of operations. 
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Treatment of Tarsal Disease.—It has already been pointed out that, 
except in the case of the os calcis, disease of the tarsus is usually synovial 
in origin, hence it should be treated on the general principles of such lesions 
absolute fixation of the foot, with entire rest from any strain—and the 
usual hygienic means should be employed in addition. The apparatus 
already referred to for disease of the ankle is the best means with which we 
are acquainted of carrying out this plan, and to it a patient trial should be 
given. Should, however, this treatment fail, complete removal of the 
disease by operation is required. Amputation is practically never necessary. 
It is impossible here to discuss the question fully, but the conclusions to 
which our experience has led us 
are these. If there are definite 
sequestra of one or more tarsal 
bones, these should be removed ; 
the fact that there is necrosis 
often means that a line of de- 
marcation has formed and re- 
covery may follow. It cannot 
be stated absolutely, because, as 
already pointed out in the case 
of the leg, even where sequestra 
exist tuberculous infiltration of 
surrounding bone may be pre- 
sent. Ifthereis general synovial 
disease with caries, it is best to 
expose freely the affected parts 
by turning up a dorsal flap of 

at the soft structures and removing 
Fig. 169.--Shows a foot after resection of the whole the diseased tissues ; but so long 

Tarsus on the left side except the back of the os : 
calcis. Annie E. Both feet are flat. as any affected synovial mem- 
brane or carious bone remains 
recurrence is to be expected. In such cases the best plan is total resection 
of the tarsus—i.e. removal of all the tarsal bones, with or without the excep- 
tion of the back part of the os calcis, which, if sound, may be left to form a 
support for the heel. 


The simple transverse dorsal incision turning up a dorsal flap is, we think, the best 
method ; it exposes the parts fully, the divided tendons can be stitched together afterwards, 
and the use of the foot is wonderfully little impaired. After the operation the foot may 
be at first kept merely upon a back splint with a foot-piece, but as the cavity begins to fill 
up and the parts consolidate, the iron splint (Paul’s splint) with plaster of Paris forms the 
best appliance. 


By this method excellent results, far superior to those of a Pirogoff’s 
or Syme’s amputation, will be obtained (fig. 169). 


CaAsE.—Annie E., age 17, sprained her foot in the winter of 1883-84, and came under 
our care in the Royal Infirmary in November 1884. She was then a fairly healthy-looking 
girl, with disease of the anterior calcaneo-astragaloid and astragalo-scaphoid joints, as 
well as swelling of nearly the whole foot ; there was a sore below the inner malleolus. After 
treatment by rest and fixation, part of the astragalus and scaphoid were removed in 
January 1885. In May the disease was still progressing, and the whole of the tarsus, with 


Larsectomy a 


the exception of the posterior part of the os calcis, was taken away, the bases of the meta- 
tarsal bones and the malleoli being alsoremoved ; Some of the tendons were stitched together, 
otherwise no attempt at adjustment of the deeper structures was made. In the spring of 
1886 the foot was as seen in fig. 169 ; she could ‘ spring’ upon it to a certain extent ; there 
was fair mobility and power; and she did her housework with no other support than a 
Martin’s bandage.— Vide ‘ Med. Chron,’ September 1886. In 1899 the foot still remained 
sound. We have had a good many similar cases. 


Should the disease recur, amputation may possibly be required, but this 
is far less likely to be necessary than after mere gouging or scraping opera- 
tions. Partial resection of the tarsus, ercept for necrosts, is rarely successful 
—1i.e. where there is mischief spreading about among the tarsal joints it is 
of little use to remove merely an individual bone or two bones. Unless a 
clean sweep is made of the disease it will 
probably recur. The exception to this rule is 
the os calcis, but as in this bone the disease 
is usually central, it stands by itself ; removal 
of the entire os calcis without any other bone 
is a highly successful and very valuable opera- 
tion, and is often called for. 


CasE.—Disease of Calcaneo-astragaloid Joint ; 
Caries of Os Calcis; Excision.—Norman G., age 
2 years 4 months; admitted June rr, 1883. Family 
history phthisical. History: measles ten months 
ago; swelling of foot followed ; has been under treat- 
ment for it. On admission, sinus in sole of right 
foot over calcaneo-cuboid joint, another below outer 
malleolus; much thickening about os calcis, move- 
ment of ankle free. June 14, explored; sinus led into ns eect ce Wie 

: +a 2s g.170,.— Ss S 
os calcis, and probably to calcaneo-astragaloid joint 3) ere Os Colac Nile Binet 
drainage. July 7, put up in plaster of Paris with complete restoration of the bone. 
ankle splint and discharged ; splint had to be , 
removed in a few days on account of swelling ; back splint put on; had varicella July rr. 
Readmitted July 24; foot worse; discharge increased. August 1, flap turned forwards 
from heel, and os calcis excised; found carious, with a large Cavity; operation sub- 
periosteal; did well; discharged August 25. F ebruary 1884, the foot healed and become 
sound and useful; a small fresh collection of pus has, however, just reformed ; the os_ 
calcis has been largely reproduced, and the foot is fairly well shaped. May 1884, sound 
and well; walks excellently. 


The treatment of tarsal disease, then, is rest and pressure first ; failing 
this—and it should have full trial—removal of sequestra if there are any ; 
if not, resection of the whole tarsus, or at least of such part of it as shall 
include all the joints communicating with the seat of disease. Tarsectomy for 
disease is not practised nearly as much as it ought to be in spite of repeated 
advocacy of it here and elsewhere. It is a successful and valuable operation, 
and has in our experience wholly superseded amputation of the foot ; for 
disease of the os calcis removal of it alone is the better plan, and when done 
subperiosteally there is usually a most perfect reformation of bone (fig. 170). 

After total resection of the tarsus we much prefer to keep the foot in its 
natural position and allow the parts to adjust themselves, rather than arti- 
ficially produce a sort of equinus foot as proposed by Wladimiroff. 


' A paper by one of the present writers in Med. Chron. 1886 may be referred to. 
3 A 


W232 Diseases of the Joints 


Disease of the phalanges and metatarsal bones of the toes differs in no 
way from the corresponding disease of the fingers, and requires the same 
management except that amputation may be resorted to in the foot earlier 
than in the hand, since the loss of a toe is of less consequence than that of 
a finger. 

Disease of the first metatarsal bone and of the metatarso-phalangeal 
joint of the great toe is common, and of importance, since it is liable to be 
followed by considerable lameness. Failing rest and general measures, the 
question of amputation or resection remains ; either is followed by a certain 
amount of crippling, but resection of the first metatarsal bone is so frequently 
unsuccessful that the most speedily satisfactory result is probably that of 
amputation. We usually resect the bone as a first resort, and only amputate 
failing this ; but we must confess that even when resection succeeds the toe 
is so shrunken and short as to be of little use. 

Sacro-iliac Disease is not very rare in children ; it is usually, we think, 
the result of extension of chronic tuberculous disease from the adjacent bone, 
most often the ilium—at any rate, necrosis is common, and we have removed 
sequestra which included the articular surface of the ilium. The disease 
usually runs a chronic course, and gives rise to comparatively little pain ; 
often attention is first called to it by the presence of an abscess over the back 
of the joint ; sometimes, however, the matter forms at the intrapelvic surface 
and may point in the groin or track down behind the rectum: under such 
circumstances there may be pain down the leg from pressure upon the sacral 
nerves. Pain is sometimes felt in walking from the weight of the body bearing 
upon the diseased joint, and pressure directly upon the joint or upon the 
iliac crests, or, again, traction upon the iliac crests, tending to draw them 
backwards, gives rise to pain. It is occasionally possible to make out 
mobility of the ilium upon the sacrum, and we have seen displacement of 
the bones as a result of disease. Caries of the spine may cause sacro-iliac 
disease from the burrowing of pus into the joint, and in most of the cases we 
have seen there has been disease of bone or joints elsewhere. 

Sacro-iliac disease is best treated by rest in bed on a firm mattress, no 
sitting up being allowed. Should an abscess form and increase in size in 
spite of treatment, it should be opened and any diseased bone removed. 
Golding Bird has exposed and removed diseased bone in these cases by 
trephining. As soon as the acute symptoms, if any are present, have passed 
off, the child should have a double Thomas’s hip splint applied : he may then 
be moved out of doors on a couch with safety. If the position of the abscess 
prevents the application of the splint in the ordinary way, the apparatus may 
be so arranged that on the affected side the splint is applied to the outer side 
instead of to the back of the limb (véde figs. in chapter on SPINAL DISEASE). 
If the child recovers, there will probably be some arrest of growth of the 
pelvis on that side, and a lateral curvature of the spine. 

We have not seen a case of acute non-tuberculous sacro-iliac disease, and 
the strength of the articulation is such that any acute traumatic mischief is 
unlikely to be met with. 

Disease of the Temporo-maxillary Joint occasionally occurs in children 
as the result of scarlet fever, injury, or necrosis of the jaw or of the temporal 
or malar bones, or arises by extension from the ear, and gives rise to stiffness 
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and inability to open the mouth, and later to distortion of the face from 
arrest of growth. Pain in movements of the jaw and swelling over the 
joint are the usual symptoms; when suppuration occurs it usually points 
over the articulation. We have seen the joint suppurate in a case of 
pyemia which was associated with acute suppurative arthritis in an infant. 
The treatment consists in opening the abscess, should one form, and 
feeding the child on soft food ; unnecessary disturbance of the joint is to be 
avoided. Should the jaw become stiff, attempts should be made to over- 
come the stiffness by means of a Maunder’s screw, used several times daily 
after forcible opening of the mouth under an anesthetic, just as in peri- 
articular adhesions from suppuration in the neighbourhood of the joint. 


CASE.— Spurious Ankylosis of Jaw, with Atrophy of the Bone.—Thomas C., age 
8 years 4 months ; admitted June 21, 1882. Had ‘low fever and inflammation of the 
lungs’ at two years, and since then his jaw has been stiff, so that he lives on liquids 
and sop; was thought to have hydrocephalus; soon after he became ill he had otorrheea, 
which continued with intervals until the time of admission. On admission was only able 
to open his mouth about.a quarter of an inch ; nearly all his teeth were carious; he spoke 
fairly well and seemed to be in good health; the jaw was much atrophied, so that the 
upper teeth far overhung.the lower; the jaw was forcibly prised open under chloroform, 
and subsequently Maunder’s screw was used, with the result of increasing his gape to 
more than an inch, and enabling him to masticate fairly well; the use of the screw was 
continued up to February 1883. 


Failing this plan one of the forms of operation for the establishment of a 
false joint should be performed ; probably the most satisfactory in permanent 
results is resection of the head of the bone by an incision parallel to and 
below the zygoma, taking care to avoid injury to the facial nerve, but we 
have not met with a case requiring the operation. 

Disease of the Acromio-clavicular and Sterno-clavicular Joints is 
occasionally met with ; it should be treated by fixation of the arm to the side. 
If suppuration occurs the joints should be freely opened and the tuberculous 
material removed. We have found sequestra in the acromio-clavicular 
joint (vide GENERAL SURGICAL TUBERCULOSIS). A certain amount of 
disability in use of the limb may result. | 

‘Hysterical Joints’ (vide HYSTERIA).—Though the utmost caution 
must be used before deciding that any joint trouble in children is not due 
to organic disease provided persistent complaint of the joint is made, it is 
an unquestionable fact that cases of so-called ‘ Hysterical joints’ are occa- 
sionally met with. We have seen children with such a condition affecting 
the spine and more rarely the hip. The great clue to the nature of the case 
is the incompatibility of the objective signs with the complaints made by the 
child. If with a history of long-continued complaints there is no local evidence 
of disease, and if the site of the alleged pain is inconsistent with the known 
nerve distribution, and if also the pain is exaggerated, we should carefully 
consider the possibility of a ‘neurosis,’ and this the more if the personal and 
family history supports such a view. We saw in 1895 a girl of about 12 
years of age, who a fortnight after being sent to work complained of pain in 
the hip and subsequently in the knee. She was supposed to be suffering 
from hip disease. On examination she was a stout, healthy, but excitable- 


looking child. She walked a little lame, and complained of pain in the region 
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of the anterior superior. spine of the ilium and in the knee. There was 
neither swelling nor rigidity of the joint, but alleged great tenderness on 
pressure. Further examination showed that pressure on various other points 
gave rise to extreme expression of pain, but by leading questions complaint 
could be elicited of pain in other parts of the body where there was no reason 
at all to suspect the presence of disease. The complaints were incompatible 
with what we know of organic disease, and the case was clearly shown to be 
hysterical. She quickly got quite well. 

(For ‘Chronic Synovitis of Adolescents, véde chapter on HIP DISEASE. ) 

Nevi of Synovial Membranes.—Several cases of angiomata of 
synovial membranes are recorded by Eve. They appear to be most common 
in children and young people, though not actually shown to be congenital. 
We have also seen a case of this kind. The importance of the condition 
lies in the fact that it may be mistaken for tuberculous disease, or if operated 
upon without due care may give rise to serious bleeding. In the case we 


Fig. 171. —Hemophilic Arthritis of the Knee in a Boy of 13 years. 
(Dr. Dreschfeld’s case, 1905.) 


saw the surgeon who cut into the swelling had to amputate the limb a few 
hours later. 

(For ‘Neevi of Joints,’ vzde also section on ‘ Nzevus.’) 

Heemophilic Arthritis, or inflammation following extravasation of 
blood into a joint in a child the subject of haemophilia, may be met with as 
a sudden haemarthrosis with acute inflammatory symptoms, or as a condi- 
tion in which after repeated hemorrhages chronic changes have occurred 
resembling those seen in chronic osteo-arthritis. One or many joints may 
be affected, and there may or may not be a history of injury. In the acute 
cases the joint is hot and painful and the symptoms usually slowly subside, 
leaving, after repeated attacks, weakness of the ligaments, thickening of the 
synovial membrane, with changes in the cartilage, which may become 


1 Brit. Med. Jour. May 16, 1903. 
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thickened, roughened, and fibrous. The bones also may be nodulated. 
Much crippling may result from this condition. The diagnosis usually 
depends merely upon the recognition of the hzemophilia, though we have 
seen tuberculous disease of the knee in a hamophilic child. 

The treatment is that of an ordinary synovitis, but more prolonged care 
is required, and in the chronic cases special precautions against further 
attacks are necessary, as each attack inflicts further injury upon the joint. 

(Vide also under ‘ Hemophilia,’ p. 464 e¢ seq.) 


CASE.—A boy of 3} years was seen in April rgor. At 3 months old he hurt his right 
hand; it swelled up and was black and very painful and did not get well for three 
months. At 14 months he had troublesome bleeding from a tooth socket. At Easter 
1900 he hada scrotal extravasation after afall. Other extravasations have followed slight 
blows. At the end of October rgoo he feil off a chair and the next morning the left knee 
was swollen ; a splint was applied for two days, but the swelling never quite subsided, 
although he was able to run about afterwards. On January 7, 1901, the knee again 
swelled without known cause. A splint was applied and lotions and pressure employed. 
After use of the splint movement was begun, but the pain and swelling returned, and 
after a further rest of seven weeks, recurrence again took place. 

There was no known history of ‘bleeders’ in the family, but all the relations on the 
mother’s side had died except one sister, whose children had shown no signs of haemophilia. 


At the time of the child’s visit he was found to be a delicate-looking boy with the left 
knee joint still full of fluid. 


CHAPTER XxX] 


HIP DISEASE 


Hip Disease! in the ordinary sense of the term—i.e. tuberculous disease 
of the hip joint—is almost entirely an affection of childhood ; thus only 73 
patients, the subjects of this disease, were over twenty years of age out of a 
total of 619 cases collected by ourselves, and probably in most of these the 
disease had begun at an earlier age. It is somewhat more commonly inet 
with in boys than in girls, and is much more frequent among the poorer than 
the well-to-do classes. Mention has already been made in general terms of 
the pathology and causation of the disease : that the hip may be taken as the 
joint in which primary tuberculosis of the bones forming the articulation is 
most frequent. Indeed, our own belief, based mainly upon examination of 


‘ 

Fig. 172.—Diagram showing at A, A (in ver- Fig, 173.—There is a large sequestrum in the 
tical shading) the parts most commonly neck. The head, which is still cartilage- 
affected in Hip Disease. 8 is the trochan- covered, but is almost detached, is propped 
teric epiphysis. The lower a points to the up by a quill. Vascular perforations are 
‘calcar.’ (Altered from Barwell.) seen in the marginal cartilage. Removed 


post mortem. 


some 150 cases of excision of our own, is that in true chronic morbus coxe, 
such as we ordinarily see, and also in the acute and rapidly destructive cases, 
the disease begins almost invariably in the bone. In older patients a primary 
synovitis is more frequent, but in children an acute, subacute, or chronic 
inflammation of the upper epiphysis of the femur or its neighbourhood is by 
far the most common condition. In some cases the disease begins in the 
neck of the femur, and when this is so it is generally the under surface that 


1 For a more detailed account of Hip Disease in Childhood than space allows here 
the reader is referred to the monograph by one of the present writers: Hzp Disease in 
Childhood, by G. A. Wright (Longmans & Co. 1887). Also to a work by Dr. R. W. 
Lovett of Boston, 1892. 
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is attacked, and this is the part on which the greatest strain comes in injuries 
applied direct to the trochanter, and also the part least abundantly supplied 
with vessels (figs. 172 and 173). 

In some cases the disease is primarily acetabular, but much more fre- 
quently the initial lesionis femoral, though rapid destruction of the acetabulum 
may occur secondarily. In one hundred cases of our own the acetabulum 
was necrosed or perforated in twenty-seven, but in many of these the disease 
was probably primarily femoral. The part of the epiphysis usually first 
involved is the immediate neighbourhood of the epiphysial line. The occur- 
rence of synovitis of the hip joint is not, of course, denied by us, but we believe 
that two entirely different classes of cases come under observation: the one is 
a simple synovitis, usually traumatic, a lesion that occurs in the healthy and 
unhealthy alike, and is as amenable to treatment in the hip as elsewhere. 
The other eaeee is one composed of tuberculous patients ; from some injury, 
or even slight overstrain only of the part, the cancellous tissue of the bone 
has its normal circulation slightly interfered with ; inflammation follows, and 
inflammation in a tuberculous subject is only too prone to follow the usual 
course of a tuberculous lesion, and the special anatomical features of the hip 
joint make it especially liable to serious and progressive disease. Necrosis 
of the pelvis or femur is common in the course of this disease ; thus in our 
first hundred cases of excision there were seventeen instances in which 
sequestra were found, either in or detached from the fens, and the aceta- 
bulum contained sequestra in twenty-two cases. 


The naked-eye characters of a typical specimen from hip disease in an advanced stage 
are the following: The cartilage is all gone or hanging in tags or worm-eaten plates, or 
it may be merely loosened and thinned with a layer of 
granulations underlying it (fig. 174) ; the synovial mem- 
brane is red and vascular, somewhat thickened, but rarely 
to anything like the degree already described in the case 
of the knee joint. The bone, as seen in section, varies 
somewhat, but certain characters are very constant. 
Sometimes the whole upper epiphysis is detached and 
forms a hard, loose, marble-like sequestrum ; ina larger 
number the upper epiphysis is destroyed to a greater or 
less extent : sometimes only a small part of it is actually “6 
gone, but in all it is of adull yellowish-white colour. In Fig. 174.—There is disease on 


some late cases the colour is opaque, and the bone is both sides of the epiphysial 
line. On the under surface of 


putty-like, with or without obviousrarefaction ; in earlier the neck is the rough de- 
cases there is a mottled appearance, patches of dark red pression caused by pressure 
hyperzemic bone alternating with dull yellow areas, against the rim of the aceta- 

: 2 bulum. There was patholo- 
and here and there a soft patch of granulation tissue. gical dislocation. A section 
Sequestra may be present, and the epiphysial cartilage has been made through the 


may be little altered, perforated, or entirely destroyed. upper end of the femur. 


Occasionally the disease spreads far down the shaft ; more commonly 
the bone below the level of the great trochanter is congested, with more or 
less rarefaction, but no extensive disease. Corresponding lesions are found 
in the acetabulum, which is often rough and eroded, and its walls absorbed, 
so that the cavity is wider and shallower than in health. Occasionally there 
is very extensive caries or necrosis of the pelvis, and, indeed, nearly the 
whole innominate bone may be diseased. It must be remembered that even 
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when the pelvis is perforated there is a thick wall of dense fibrous material 
intervening between the pelvic organs and the joint cavity, so that, although 
the bone is bare on both aspects, and much of it requires removal, there is no 
danger of injury to the viscera. The joint itself usually contains pus and 
false membrane, with broken-down caseous granulations and detritus. The 
conditions commonly found in the acetabulum have been already mentioned ; 
it should, however, be stated that in the later stages of the disease what is 
called ‘travelling acetabulum’ may be produced where repair to some extent 
is going on; the rim of the acetabulum is destroyed by what looks like a sort 
of ploughing-up process, and when repair begins new bone is formed higher 
up on the dorsum of the ilium to form a socket for the end of the femur. In 
some instances the innominate may be separated into its component bones, 

as in two specimens in our collection. (See fig. 175.) 

In other cases suppuration may occur within the pelvis, either as a result 
of perforation of the acetabulum or of extension of inflammation through the 
thickness of the bone, or of pus, as it not 
unfrequently does, tracking over the brim 
of the pelvis and then gravitating down- 
\ ward. We have seen several cases where 
i ie Tate, i, erparehine an ie of the psoas 
AWN SsnMymi)\ and so got within the pelvic cavity. 

\ ‘\ ey The remains of the head of the femur 
| a oy ig - may lie in the little altered acetabulum, or 
prem be drawn upward upon the dorsum, or even 

project through the acetabulum into the 

pelvis ; it has been found fixed to the ace- 
tabulum, though quite detached from the 
femur, or, rarely, firmly impacted, as we 
have seen it. The amount of acetabular 
disease depends, apart from the possibility 
of the origin of the affection there, upon the 
fact that when once the joint cavity is in- 
volved, a large surface—i.e. the whole ace- 
tabulum—is at once exposed to irritation, 

Fig. 175.—Shows extensive Acetabular and so the process in it is more rapid ; it 
tached from the other two bonesvand @lso depends upon how much the head of 
is largely necrosed ; white scale-like the femur has been allowed to press upon 
patches of new bone are seen on the : 
surface. The disease was acute. the pelvis. 

It is very rare to find any attempt at a 
new formation of bone while the disease is progressing, while, after removal 
of the upper end of the femur, new bone may be rapidly formed ; in this, of 
course, the hip resembles other joints. The rapid formation of new bone 
after excision is a strong indication for that operation, in that it shows that 
nature is unable to begin repair until the disease is removed. 


The etiology and pathology of morbus coxee, then, may be summed up as 
follows : 


» I. Hip disease is a local tuberculosis. 


2. Any slight or severe injury, over-use, &c., or the onset of a specific 
fever, may prove an exciting cause. 


. PLATE I. 


Hip Disease, with ‘travelling acetabulum.’ 
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3. Injury in a healthy child may produce synovitis, or even acute inflam- 
mation of bone about the hip, as elsewhere, but this does not, except very 
rarely, lead to chronic hip disease. 

4. In the vast majority of the cases of morbus coxz the disease begins 
as an osteomyelitis of the upper epiphysis of the femur, or of the immediate 
neighbourhood of the epiphysial line, or not very rarely of the acetabular 
epiphysis. } 

5. This particular osteomyelitis tends to destruction, and usually runs a 
chronic course with caseation of the inflammatory material, and resolution 
can rarely, if ever, be expected when the disease is well established. 

6. The occurrence of the disease in childhood is explained by the physio- 
logical and.anatomical peculiarities existing before puberty. 

Besides the common chronic hip disease, there is a form of acute hip 
disease which may run its course in a few weeks, or even days, and produce 
as much or more destruction of parts than months or years have done in the 
chronic cases. Instances of this condition are not very rare ; every hospital 
surgeon sees them occasionally. Some of these cases are probably pyzemic, 
others belong to the class of ‘acute suppurative arthritis of infants’ (wide 
p. 705) ; others, again, are acute traumatic inflammation, synovial or osteo- 
myelitic ; possibly in some partial separation of the upper epiphysis may 
occur, with rapid necrosis ; others, again, are probably cases of acute peri- 
ostitis of a nature similar to that occurring in the shaft of the femur, tibia, &c. 
These last may result in widespread suppuration and necrosis of the pelvis 
and femur. An acutely destructive condition may come on in the course 
of chronic disease. 

Lastly, acute tuberculosis sometimes leads to rapid suppuration. 

Symptoms.—In describing the symptoms of hip disease it will be con- 
venient to take them one by one, and discuss the views and explanations of 
each symptom before passing on to the next, and finally to group them 
together in a type case. 

Pain.—Pain is a prominent feature of most cases of hip disease from the 
beginning ; at least until complete disorganisation of the joint and displace- 
ment or destruction of the head or recovery. 

The seat and degree of pain are, however, alike very variable. Thus 
pain may be referred to the hip itself, the buttock, the back or front of the 
thigh, the knee in front or behind, or any part of the leg or foot. It may be 
localised or diffused, so that the patient strokes the whole thigh down in 
some cases when asked where his pain is, and but rarely points to any one 
spot. There is no consistent relation to be made out between the seat 
of pain and the position or extent of disease. Probably the front and 
inner side of the knee is the most frequent seat of pain. Tenderness, 
however, is often much more localised to the position of the joint, but even 
that is very variable. Pain is, undoubtedly, often remittent ; sometimes an 
interval of some weeks intervenes, even without treatment, between the 
attacks. We have seen cases where the child had been walking about with 
a shortened, distorted limb, but had never had any pain from beginning to 
end ; and others, with large abscesses, who have also been throughout free 
from pain ; while the agonising pain of those who have to endure ‘night 
starting’ is only too familiar to all who have been residents in hospitals. 
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In considering the question of pain, it is well to bear in mind the number 
of different sources of nerve supply to the joint. 

It is not practicable, nor very important, to distinguish by a knowledge 
of the nerve distribution the exact patch of synovial membrane or ligament 
that is locally inflamed : its only value, if it were possible, would be from a 
prognostic point of view ; but here history, duration, and other symptoms 
are more trustworthy. There is, however, no doubt that ‘night pains’ give 
us evidence of extension of the disease to the articular surface. 

It is, then, clear that pain in cases of hip disease is variable in its seat, 
or rather that it may occur in a great many different places ; of these, 
special attention has always been paid to pain in the knee, and several 
explanations are given of this pain. In the majority of cases it is probably 
due to ‘transferred sensation’ from one of three sources, the anterior crural, 
the sciatic, or the obturator nerves, branches of which are distributed to the 
front and back of the joint. In our experience, the pain in the knee is generally 
rather vaguely referred to the front of the knee, the child passing its out- 
stretched hand over the whole of the front of the joint. The pain is referred 
rather to the distribution of the anterior crural than to that of the obturator. 

Pain in the hip is not usually a marked sign in the sense of there being 
any constant pain; tenderness on pressure over the front or back of the 
capsule, and pain in pressing the trochanter inward or the head of the bone 
upward, is, of course, present in all acute cases, and in a large proportion of 
the chronic ones. 

Night startings or pains are a prominent and important feature in acute 
and subacute cases ; they may be altogether absent in chronic disease— 
except where acute mischief has supervened upon chronic—and they may 
be absent throughout the whole course of a case. When they do occur, 
they indicate that inflammation has extended to the joint surfaces ; and 
further, that our means, whatever they may have been, of treating the lesion 
have been inefficient so long as these startings continue. Their cause is too 
well recognised to need discussing. The rigid muscles, acting under the 
influence of ‘joint sense’ (Barwell), contract spasmodically to fix and 
immobilise the joint surfaces; as sleep comes on, with its accompanying 
muscular relaxation, some friction or pressure of the tender surfaces together 
takes place, causes acute pain, a sudden awakening with a cry, and a violent 
spasm of the muscles to fix the joint again. This may be repeated many 
times in a night, and is a strong indication for treatment. These night 
pains are very uncommon after excision: where they do occur they mean 
that disease is extending in the pelvis, and probably the femur is not kept 
sufficiently far away from the acetabulum to prevent pressure upon it; in 
such cases, then, it is well to increase the extending force, though in-some 
cases too great extension may increase pain. Tenderness or pain on 
pressure has been already alluded to. When superficial tenderness really 
exists, the fears of the child, if he has already been ungently handled, being 
taken into account, it means that suppuration has occurred in the soft parts 
and is becoming superficial, or, in very acute cases, it seems that really all 
the parts in the neighbourhood of the joint are hypereesthetic ; it is certainly 
the case that in no joint does inflammation extend so widely among the soft 
tissues as in hip disease. 
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When, however, no pain is produced, except on deep pressure applied 
over the head of the bone, it is probable that the disease is limited to the 
bone, and has not yet set up mischief of any serious nature within the joint, 
or, at least, that any such change is a very chronic one. It is well to bear 
in mind that pressure on an inflamed ligament is very painful indeed—a 
fact easily verified in chronic synovitis of the knee—and it is possible that 
the pain in these cases may be due to extension of the disease to the capsule 
rather than to the inflammation in the bone itself. 

Certain movements of the joint are more painful in case of inflammation 
than others, and it is true that a patient may have quite, or almost, painless 
power of flexion of the joint, and yet be quite unable to bear rotation or 
abduction. 

Night startings may exist and be due to hip disease without any 
recollection of pain on awakening ; but Howard Marsh cautions us against 
mistaking the cries of nightmare for those of night starting. 

It is well to remember that inflamed inguinal or iliac glands may cause 
pain and tenderness, which must be distinguished from that of the joint itself. 

Lameness.—Limping or lameness is the symptom usually first noticed by 
the parents in the case of children with chronic hip disease. Even this, 
however, may be preceded by a feeling of tiredness or ill-defined aching 
about the limb after exercise, the aching passing off after rest, but recurring 
again after less and less exertion. The limping may be quite painless at 
first, and differs in appearance from the well-marked ‘drop’ seen in later 
stages, when there is shortening of the limb. At this time the child generally 
shows a tendency to rest the affected leg, and throw the weight upon the 
sound limb at every opportunity. Later, well-marked lameness comes on, 
and is accompanied by pain. It is at this time that the mistakes in diagnosis 
are so often made; the obvious symptoms are lameness and often pain in 
the knee or thigh; there is no other marked sign, and the condition is sup- 
posed to be disease of the knee or ‘ weakness’ with ‘ growing pains,’ and so 
on. This stage requires careful and exact investigation to discover it, and 
at the same time is the period at which treatment is most effectual. Later 
in the disease lameness is due either to actual shortening, or to tilting of the 
pelvis to take the strain off the tender limb, or to flexion. 

ffeat.—Increased temperature in the joint is, of course, only perceptible 
where the inflammation is acute, and from the thickness of the parts cover- 
ing the joint is not readily ascertained ; it is not, therefore, a symptom of 
much value, except in the third stage, where superficial swelling combined 
with heat indicates the presence of suppuration outside the joint. In some 
cases of acute synovitis, pure and simple, a local rise of temperature may 
be made out, and is a valuable indication of acute inflammation of the soft 
tissues. 

Swelling.—Swelling is one of the most important symptoms. In the 
first place, local swelling over the front and back of the joint—i.e. just 
external to the femoral vessels or pushing them forward, and just behind 
the trochanter, obliterating the normal hollow—indicates effusion into the 
synovial sac, and, with a recent history of injury, suggests an acute synovitis. 
With a longer history such swelling is due to the secondary inflammation of 
the joint by extension from osteomyelitis. | 
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Swelling of the great trochanter indicates suppuration, or rather caseation 
within the joint, and when well marked we believe may be relied upon as 
pathognomonic of it; it is true that this thickening may disappear under 
treatment, but none the less has there been puriform material there which . 
has been absorbed as far as its fluid portion goes, and if once that thickening 
has occurred we do not think any case is free from danger of relapse. This 
thickening results from extension of the disease from the interior of the bone 
to the surface. 

Periarticular or ‘adjacent’ abscess certainly does occur, but not so 
commonly, we think, as some writers describe. Swelling of the inguinal 
glands is considered by Mr. Barwell to indicate osteitis. We would go even 
further, and say that when considerable it often indicates disease of the 
pelvis rather than of the femur. It is common to find some enlargement of 
inguinal glands in tuberculous children, but we think they seldom suppurate 
unless the pelvis is diseased. The condition of the iliac glands will be 
noticed again. 

Muscular Spasm.—Spasm of the muscles around the hip is, as in the 
case of other joints, an almost universal condition—quite universal, if we 
except those cases of osteomyelitis where the inflammation is as yet limited 
to the bone, and the few cases where the joint is slowly and painlessly dis- 
organised—cases already alluded to under the section on ‘ Pain.’ 

The spasm is due, as is well known, to two causes: reflex spasm from 
irritation of the terminal nerve filaments supplying the articulation, the 
stimulus being reflected in accordance with Hilton’s laws to the muscles 
moving that joint—Barwell’s ‘joint sense’; and secondly, a voluntary con- 
traction of the muscles to prevent movement of the painful surfaces the 
one upon the other. 

It is well known to what the particular position of the joint in disease is 
due ; flexion and abduction, as long as it remains a closed cavity, is the 
position of least tension, and therefore of least pain ; the aggregate mass of 
flexors, too, is stronger than the extensors here as elsewhere, so that flexion 
is the position of rest. 

The rigidity of the spasm is very great indeed, so much so that in many 
cases, without painful manipulation, it is impossible to say from mere 
physical examination that the joint is not ankylosed. In most cases, how- 
ever, there is a certain limited range of movement allowed through, perhaps, 
10° in the middle of flexion, and in many cases a considerably larger range, 
while in some it is only in extreme flexion and extension that spasm exists. 

Nocturnal spasm has already been alluded to under the section on 
“Pain? 

Fixation or kigidity—Fixation of the joint, apart from muscular spasm, 
may depend upon any one of three causes, but can only exist in the second 
or third stage of the disease, or as a result of quiescent or cured disease. 
The causes are adhesions within or around the joint, matting together of 
muscles so that their power is lost, or bony ankylosis. Chloroform at once 
reveals the nature of the rigidity, whether it is due to mere muscle spasm, 
when, of course, it.will disappear; or to adhesion or permanent muscular 
contracture, when it can generally be sufficiently overcome to show that 
there is no bony union of the parts. 
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Grating or Crepitation._- Grating felt on movement of the hip joint can 
be produced by one cause only, the presence of exposed bone. This may be 
due either to erosion of cartilage allowing the bare head of the femur to grate 
against bare acetabulum, or to sequestra grating against one another, or to 
the upper end of the femur rubbing against its own bare and detached head. 
It is, therefore, where it can be felt, an absolute and pathognomonic indica- 
tion of the presence of dead or carious bone. But it must be remembered 
that it can usually only be obtained under an anesthetic, when free move- 
ment without pain can be procured. 

A bscess.—The vast majority of cases of hip disease, unless seen in the 
early stage and adequately treated, go on to suppuration. A certain number 
of cases get well by the process of: removal of the inflamed end of the bone 
without suppuration—a cardes stcca ; but the greater number by far go on to 
the formation of pus. Yet of this number by no means all develop abscesses 
which open and discharge externally. Suppuration within the cavity of the 
joint takes place and even bursts the capsule, and yet, by absorption of the 
fluid and removal more slowly of the solid elements, the swelling caused by 
the abscess may disappear and the case recover. Still, we are convinced 
that nearly every case of chronic disease of the hip, if not cured in an early 
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Fig. 176.—Showing the extreme Lordosis produced by partial correction of the deformity 
in a case where rectangular flexion existed. 


stage, would be found, if the joint were examined, to contain pus or puriform 
liquid at a certain period of its course. 

When the joint cavity suppurates the pus may take very various courses 
after it has burst from the joint, but usually it issues at the posterior part, 
sometimes on the inner, sometimes on the outer side. It may then pass 
forward beneath the rectus femoris and point at the anterior border of the 
tensor vaginzee femoris ; it may travel down the thigh and point at a lower 
part of the edge of this muscle ; it may gravitate backward and open at the 
upper or posterior border of the great trochanter, or, farther still, at the 
lower border of the gluteus maximus ; it may reach to the perineum, extend 
along the adductor tendons, and come to the surface at the inner side of the 
thigh ; or, again, it may pierce the skin just at the inner angle of the fold of 
the groin between the scrotum or labium and the thigh. It may travel up 
the sheath of the psoas and point above Poupart’s ligament, or, travelling 
over the brim of the pelvis, may then gravitate downwards and burst into the 
rectum or the ischio-rectal fossa, or escape through the sciatic notch. We 
have records of two cases where pus was discharged through the rectum, and 
we are inclined to think it is commoner than is supposed, and that the dis- 
appearance of abscesses about the joint is sometimes to be thus.accounted 
for. A bad result does not necessarily follow, and some cases are probably 
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glandular abscesses not directly connected with the joit ; in other instances 
feecal matter has been discharged into the joint. 

Abscesses in the neighbourhood of the hip not due to disease of that joint 
must be carefully distinguished from those which either directly communicate 
with the joint cavity or result from the breaking down of tuberculous matter 
in the walls of the articulation. 

From the cases we have watched we think the conclusion may be drawn 
that when an abscess points on the front of the limb, above a line drawn 
through the upper border of the great trochanter, there is disease of the 
pelvis, and this is the more certain the higher and the more internal the 
opening. Abscess pointing between the scrotum and labium and the thigh we 
always look upon as of serious import, indicating pelvic caries. The peculiar 
conical projection to be felt on pressure above Poupart’s ligament, as pointed 
out by Barwell, is rather due, in our opinion, to enlargement of the iliac glands 
than to periosteal pelvic thickening in many cases; like thickening to be felt 
by rectal examination at the site of the acetabulum on the inner wall of the 
pelvis, it is to be looked upon as a grave sign and one pointing to marked 
pelvic disease, and, as already stated, suppuration of glands is also suggestive 
of acetabular disease. 

Wasting of Limb.—Muscular wasting of the affected limb is an early 
and prominent condition in hip disease—so early and so rapid that it is, and 
with good reason, ascribed to the result of trophic nerve changes rather than 
to mere disuse. The limb in later stages assumes a peculiar bulbous look, 
the thigh and leg are small, thin, and weak, while the hip itself is rounded, 
swollen, and distended as compared with the opposite side, and coldness 
and venous congestion are commonly present, often with cedema of the foot 
from venous or lymphatic obstruction. The bone, too, undergoes a great 
amount of atrophy, the denser layer is thinned, and the spaces of the cancel- 
lous tissue enlarged, so that the bone becomes diminished both in diameter 
and in strength. Such is the condition which has in several cases led to 
fracture of the bone in attempts at thrusting the upper extremity out of 
the wound in the operation of excision, and this is a fact to be remembered 
in the forcible straightening of the limb. . 

Arrest of growth under such circumstances is to be expected, and does 
occur, but to a much less extent than would be imagined, as will be seen in 
the section on ‘ Results of Excision.’ 

Outline of Region of Hif—Two points are always described in con- 
nection with disease of the hip as being characteristic of it—loss of the 
fold of the groin, and flattening and widening of the buttock with lowering: 
and partial obliteration of its fold. These conditions are worth noting, 
although they are not always present, nor always characteristic of hip disease 
when they are present. The fold of the groin is most completely obliterated 
when the limb is abducted and rotated out, especially if there is also swelling 
of the front of the joint or glandular enlargement. On the other hand, the 
fold is exaggerated in adduction and rotation inwards ; in this position in girls 
the labium will be compressed, flattened, and partially or entirely hidden. 

The vima natium is inclined upwards and towards the diseased side, 
which is simply the appearance produced by lowering of the buttock in the 
second stage ; in the third it of course takes the opposite direction. 
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Dislocation and Shortening.—The older writers on hip disease spoke 
of dislocation as one of the common results of the destruction of the joint. 
Probably they were misled, in the absence of actual dissection, by the 
shortening, adduction, and inversion of the limb which occur in the third stage. 

As a matter of fact, it is probable that without injury true dislocation 
of the head of the femur out of the acetabulum rarely occurs. Several 
conditions may exist and give rise to the appearance of dislocation, the 
most common being destruction of the head of the femur ; the truncated 
upper end of the bone is then drawn upwards by the muscles attached to 
the trochanters, so that the upper border of the great trochanter rises above 
Nélaton’s line ; here, as the head of the bone no longer exists, true disloca- 
tion can hardly be said to have occurred. Occasionally, however, true dis- 


Fig. 177:—Shows the position assumed in Fig. 178.—A side view of fig. 177. 
the second stage of Hip Disease. Flexion, 
abduction, rotation outwards, apparent 
lengthening. Right hip disease. 


location of the head of the femur on to the dorsum does occur—we have met 
with several instances of it. 

Apparently lengthening of the limb is due to a lowering and throwing for- 
ward of the pelvis on the affected side ; apparent shortening, on the other 
hand, to the pelvis being raised and thrown behind the sound side. Or, to 
take the same fact in another way, the apparently lengthened limb is flexed 
and abducted, the apparently shortened limb is flexed and adducted, the 
two conditions being usually, but not always, associated with rotation out- 
ward and inward respectively. 

Taking the usual classification of the course of the disease into three 
stages, the position assumed successively by the limb will be—in the first 
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stage, flexion to a variable degree, with or without slight abduction, and 
possibly rotation outward; in the second stage, flexion, usually well marked, 
with abduction usually, and rotation outward, producing apparent lengthen- 
ing—sometimes, however, there is adduction, and sometimes mere flexion, 
with no rotation, or with rotation inward ; in the third stage there is always 
flexion, and most commonly adduction and rotation inward, with apparent | 
or real shortening, but there may be abduction and rotation outward. Thus 
position, though a valuable, is not an absolute guide, and requires to be 
checked by the other symptoms present. 

Diagnosis.—The diagnosis of disease of the hip is as difficult in some 
cases as it is easy in others. In well-marked cases where the disease is 
advanced it usually is quite readily diagnosed, while, on the other hand, few 
diseases are so closely simulated by a large number of other affections as 
disease of the hip, and the variety of symptoms that it presents is in itself a 
fruitful source-of mistake. It will, perhaps, most conduce to a clear under- 
standing of the subject if we first tabulate the diseases for which hip disease 
is most likely to be mistaken. 

1. Acute rheumatism. 
Bursitis of the psoas or one of the gluteal burse. 
Ostitis or periostitis of the great trochanter. 
Periostitis of the upper end of the femur. 
Sacro-iliac disease. 
Psoas abscess. 
Iliac abscess. 
Gluteal abscess, traumatic, or spinal. 
Abscess connected with disease of the pelvis. 
Appendicular abscess, suppuration around the sigmoid flexure of the 
colon, pelvic glandular abscess, or chronic adenitis, or possibly renal disease. 

11. Superficial abscess, glandular or other, and deep abscess around the 
joint. 

12. Infantile paralysis. 

13. Syphilitic synovitis or telostitis. 

14. Hysteria. 

15. ‘ Congenital dislocation’ of the hip, or other congenital conditions. 

16. Rickets, including coxa vara. 

17. Disease of the knee. 

18. Fracture of the neck of the femur, separation of the upper epiphysis 
or dislocation. 

19. Acute synovitis. 

Of these diseases only a few of the more important need be selected 
here. Inflammation of the gluteal bursz, of which that between the gluteus 
maximus and the great trochanter is the most commonly affected, may 
simulate hip disease. In this case a large gluteal abscess may be mistaken 
for abscess connected with the joint, or if the abscess has burst the long 
track left may lead upwards, and be indistinguishable from one com- 
municating with the.joint ; the absence of shortening, of adduction, or of 
grating on movement of the joint, which will also move freely through a 
certain range, absence of pain on movement, and of fulness in front of and 
behind the joint, are the diagnostic points. 
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Disease of the great trochanter is more difficult to distinguish, and it must 
be remembered that inflammation may extend from the shaft to the joint 5 Dut; 
although in trochanteric disease sinuses may exist in the same positions as 
those in which they are found in morbus coxee, the smoothness and freedom 
from grating, as well as the wide range of mobility of the joint, will serve to 
distinguish between the two; other abscesses in the neighbourhood of the 
joint are recognised by their history, which is usually too short for chronic 
hip disease, and not acute enough or sufficiently severe for acute joint in- 
flammation. They are also recognisable by the freedom and smoothness of 
the movements of the joint through a certain range, even though that range 
may be a limited one. Absence of pain and tenderness in some part of the 
joint circumference will be contributory evidence. 

Infantile paralysis simulates hip disease in the lameness to which it 
gives rise, but is distinguished from it by the absence of pain and swelling, 
and especially by freedom of mobility, and by an amount of wasting and 
coldness of the limb disproportionate to the other symptoms, as well as by 
the history of the disease ; it is, however, worth noting that in the ‘ British 
Medical Journal’ for 1877 Mr. Savory records a case of acute hip disease in 
a leg affected by infantile paralysis. 

Syphilitic disease is distinguished by other evidences of syphilis, by the 
slight tendency there is to suppuration, and by its amenability to mercurial 
or iodide treatment. We have, however, seen chronic hip disease in a con- 
genitally syphilitic child. 

Sacro-iliac disease and psoas abscess may both simulate hip disease in 
regard to the position in which they give rise to pain, and as to flexion of the 
joint ; it is, however, only necessary to examine the spine and sacro-iliac 
articulations to find in most cases symptoms incompatible with disease of the 
hip alone, while in simple psoitis flexion and inward rotation are free, 

It must be remembered, at the same time, that the abscess within the 
psoas sheath, resulting from either of these diseases, may open into the hip 
joint, and so a secondary hip disease may be developed. It is not, we 
believe, very rare for psoas abscess to do so ; and, although we have only 
had one opportunity of verifying the fact post mortem, we have in several 
instances believed such to be the case. Spinal caries and hip disease may, of 
course, co-exist independently of each other, and this is not rare. It is some- 
tintes impossible to be sure that disease of the hip does not exist where an 
iliac or psoas abscess has burrowed down and surrounds the hip joint on all 
sides ; the symptoms are then often identical, and only the discovery of 
the spinal or iliac disease can clear up the case. In other instances free 
mobility of the joint through a certain range in all directions excludes hip 
disease. Rectal examination enables us to distinguish between hip disease 
and spinal gluteal abscess, since in the latter the abscess can be felt to 
extend upwards over the brim of the pelvis. 

Abscess connected with the ceecum, or sigmoid flexure, is not uncommonly 
mistaken for hip disease. Such cases closely resemble iliac abscesses from 
other causes, with the addition of Symptoms indicating connection with or 
proximity to the large bowel.! 


' Vide paper ‘On Some Forms of Abdominal Abscess occurring in Children,’ by 
G. A. Wright, in Arch, of Pediatrics, 1884; also Lancet, 1890. 
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Congenital atrophy of the femur is not likely to be mistaken for recent 
disease, but may, perhaps, be a result of intra-uterine affection of the 
joint. 

One of the commoner sources of error is enlargement of the iliac or of 
the inguinal glands; pain, lameness, flexion, and some rigidity of the joint: 
are found ; on examination by deep pressure above Poupart’s ligament the 
enlarged glands may be felt, and palpation is painful; careful search, how- 
ever, will show rigidity only in extension or slightly in abduction as well, 
while flexion, abduction, and rotation are free ; there is no trochanteric 
thickening and no evidence of effusion into the joint. It must be remembered 
that the glandular enlargement may be due to hip disease itself. 

It is always well to use the ‘method of exclusion’ in doubtful cases, and 
to bear in mind that there is no one symptom pathognomonic of hip disease, 
but that, as in other morbid conditions, several factors have to be taken into 
account in forming a diagnosis. Free, smooth, painless mobility 7s perhaps 
the most satisfactory evidence of the absence of hip disease. 

To sum up the diagnostic points of hip disease. A patient who is a child, 
who walks lame, especially after a little exercise, who has thickening of the 
trochanter, some tenderness on pressure over the hip joint, and pain, together 
with slight flexion and some immobility of the joint, without evidence of 
spinal or sacro-iliac disease or pain in any part higher than the hip, and in 
whom pain is increased by abduction or rotation inwards, has got disease of 
the hip. We would here lay stress upon the fact that there is not tlhe smallest 
necessity for hurting a child in an examination for hip disease. It is true 
that pressure upon the trochanter or heel, what is expressively called by 
American surgeons ‘crowding the joint surfaces together, gives rise to pain 
in disease of the joint, but it is neither a necessary nor a pathognomonic 
sign. Night starting is a valuable, but not a constant nor always trustworthy 
symptom. Later in the disease the problem is usually easily solved, but 
not always, for, as indicated above, disease of the trochanter or abscess 
around the joint, as well as bursitis, may resemble hip disease very closely ; 
in such cases the position and swelling of hip disease, as well as its rigidity, 
are very closely simulated, and we must rely on other points. Such condi- 
tions can, however, only be mistaken for the later stages of the disease, in 
which there will be shortening of the limb, raising of the trochanter, and 
probably grating in the joint if examination is made under chloroform. It 
is only occasionally that we see a child in quite the first stage before the 
mischief has reached the surface of the bone; in such case pain, lame- 
ness, slight flexion, and slight rigidity are the principal signs. Usually the 
patient is brought in the early second stage, when trochanteric blurring is 
found. 

Believing, as we do, that chronic hip disease in children begins invariably, 
or nearly so, as an osteomyelitis, we cannot follow Barwell’s distinctions in 
the diagnosis of this condition from synovitis; but see p. 727. We do, 
however, think that acwze synovitis can be distinguished from the early 
stages of true hip disease by the greater pain on movement of the joint, with 
absence of trochanteric thickening, and under chloroform free and perfect 
mobility ; there may be also swelling in front of the joint, but this depends 
upon the amount of the effusion. In simple traumatic synovitis the mischief 


Diagnosts 739 


immediately follows the injury, while in the bone lesion there is usually an 
interval of two or three weeks, or often months, between the accident and 
the onset of symptoms ; thus the child falls, cries for a few minutes, but is 
then well again, and in a month’s time begins to limp. This evidence of the 
history is most important. Careful inquiry should always be made in every 
case for any previous trouble about the hip, since the acute symptoms may 
_ be grafted upon old latent disease. We have seen a case in which recovery 
from hip disease was nearly complete, when the parents took the child to a 
quack who forcibly moved the joint ; several weeks elapsed before the 
effect of this violence was seen in a recrudescence of the disease. 

Acute osteomyelitis is readily diagnosed ; great constitutional disturbance, 
fever and prostration, great pain, amounting to agony on the least movement, 
helplessness of the limb, rapid and extensive swelling, with venous turgidity, 
make the diagnosis easy. . 

Prof. Howard Marsh gives us most useful information on the diagnosis. 
of hip disease. Thus, he points out that, though flexion may be free in 
some cases, the flexed limb is carried into abduction, and not straight up 
towards the abdomen ; again, flexion may be limited in cases of gluteal, or 
extension in cases of psoas abscess, but in hip disease both are limited in 
their more extreme degrees, even if free in part of the range of mobility. 
His caution as to the dangers of frightening the muscles into spasm is also 
well worth remembering. In examining children it js always wise to 
manipulate the sound limb first, as this gives the child confidence that he is 
not going to be hurt, and he is less likely to voluntarily hold the joint stiff. 
Rectal examination for thickening of the inner wall of the acetabulum we 
have found to be of great value in doubtful cases, and it certainly should 
be employed if there is any suspicion of primary acetabular disease ; under 
such circumstances it may be the only way to clear up the doubt. An 
excellent account of it is given in Dhourdin’s work, ‘De la Coxalgie 
Cotyloidienne.’ 

In examining a child for suspected hip disease in an early stage the 
course of procedure should be as follows. First, the child’s confidence should 
be gained, so that it will not be afraid 3 next, all clothing should be removed 
and a blanket wrapped round the patient, who should be allowed to walk to 
a flat hard couch or table covered with a tug. The position of the limb and 
the child’s gait should be carefully watched. Then, with the child lying 
straight and flat upon its back, any abduction of the limb should be looked 
for, an imaginary test line passing downwards from the middle of the 
sternum through the umbilicus and pubes being taken as the guide. The 
length of the two limbs, taking into account the pelvic tilting, is now to be 
compared. The next point is to notice whether the affected limb is put 
down flat upon the table—i.e. whether the thigh and knee are flexed or the 
back arched (lordosis)—also whether there is any wasting of the limb. 
The surgeon should then take the sound limb gently in the hand and fully 
flex it, looking for any movement of the pelvis ; as soon as the full degree of 
flexion has been ascertained the affected limb should be very gently raised 
and its range of mobility compared with that of the sound side, a finger 
being kept on the anterior superior spine of the ilium to feel for any tilting 
of the pelvis. Should there be any lordosis due to fixed flexion of the hip, 
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this will disappear as the limb is raised and be increased by extending the 
leg. The finger, or better the thumb, should then be gently pressed into 
each iliac fossa to feel for swelling there, due to enlarged glands or the 
presence of an abscess ; fulness below Poupart’s ligament should also be 
looked for. If no restriction of movement has been found, abduction, 
adduction, and rotation should be tested and the two sides compared. 

The child should next turn over and lie on its face—it is generally better 
to allow it to turn in its own way; the shape of the buttock, the thickness 
of the trochanters, the gluteal fold, and rima natium are now inspected and 
the range of extension further investigated. The spine and sacro-iliac joints 
should be examined at this stage, swelling of the knee joint and thickening 
of the shaft of the femur having been previously searched for. If there is 
still a doubt, a finger should be passed into the rectum, and the inner wall 
of the pelvis examined for thickening, or abscess, or enlarged glands ; for 
this proceeding it is often necessary to give an anesthetic. Where disease 
begins in the acetabulum, but has not yet reached the cavity of the joint, pain 
and slight lameness may be the only obvious symptoms. Mobility of the 
joint may be almost perfect. In such cases the presence of thickening felt 
per rectum as well as by deep pressure in the iliac fossa is all-important asa 
means of diagnosis. 

No one symptom alone is sufficient for a diagnosis in early stages, but 
limitation of movement to some extent, and trochanteric thickening, are 
perhaps the two most valuable signs of joint disease. 

We would here deprecate the use of any of the means of diagnosis which 
necessitate giving pain to the patient. The presence of disease is 
recognisable by the painless mode of examination in all cases where it can 
be made out at all. In all cases examination for hip disease should be 
made with the child completely stripped, and lying on a flat hard couch 
or table. 

Prognosts.—As regards the prognosis and the results of affections of the 
hip joint when treated by means other than operation, it is necessary to dis- 
tinguish clearly between the two morbid conditions of acute synovitis and 
osteomyelitis, acute or chronic : the former recover perfectly with freely 
movable joints under proper treatment, and show no after ill effects, though 
the treatment required is usually longer than that for other joints. On the 
other hand, cases of true hip disease, unless effectually treated in the early 
stage, very rarely recover without more or less destruction of the upper 
epiphysis of the femur, usually accompanied by abscess, and always result in 
shortening with more or less deformity, and a very large majority die before 
reaching adult life. 

Even when tuberculous disease of the hip seems to have subsided, 
relapses are exceedingly common after some slight injury or intercurrent 
illness. It is important, however, to distinguish between relapses due to a 
fresh lighting up of disease and the presence of an abscess the result of irri- 
tation by some quiescent local product of former inflammation—the residual 
abscess of Paget. 

As to the usefulness of the limb after recovery from hip disease without 
operation, more or less shortening is to be expected in all cases, either as a 
result of malposition, retraction of the femur upon the dorsum ilii, actual 
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destruction of bone, or arrest of growth of the femur; the last is the least 
important factor, since increase of length in the femur takes place almost 
entirely at the lower end, and what shortening there is is due rather to 
general arrest of growth of the limb than to destruction of the upper growing 
line. 

In private practice, where hip disease is seen early and treated more 
effectually than it can be in hospital practice, the prospect of recovery is 
much better, though even here a perfect result is rare; it will, however, be 
obtained under exceptionally favourable conditions. A movable joint may 
be obtained where the disease comes under treatment in its early stage, or 
even after destruction of the joint there may be a certain amount of mobility, 
though this is less frequent than it is after excision. 

In fatal cases of hip disease death is generally due to tuberculosis or 
exhaustion, with hectic or lardaceous disease ; sometimes an intercurrent 
exanthem proves fatal. Hence it.is seen that the prognosis depends very 
largely upon whether early and efficient treatment, of which that by Thomas’s 
splint is undoubtedly the best, can be obtained. The cases least likely to do 
well without operation are those in which there is a great amount of thicken- 
ing, and those in which, in spite of fixation, pain continues, while under any 


Fig. 179.—Bryant’s Splint. We have had sliding pieces made to fill up the interruptions 
when required _ this is seen in the figure. 


circumstances the prognosis is bad if there is extensive pelvic caries (not 
necrosis). 

Treatment.—First, the ideal treatment consists in seeing the case early, 
keeping the child in bed until by simple extension or a Bryant’s splint the’ 
limb is straightened ; then a Thomas’s splint should be applied,'! and the 
child allowed to get up and about, out of doors, by the seaside. Good food, 
cod-liver oil and iron, with occasional administrations of rhubarb and soda if 
any dyspeptic troubles appear, comprise the rest of the management. Two 
years should be the time given for rigid treatment ; after this the splint may 
be gradually laid aside, and the child allowed to go about with a patten and 
crutches for a few weeks ; if there is still no sign of disease, walking upon 
the affected limb may be gradually permitted. During the time of treatment 
the greatest care must be taken not to allow the foot of the affected side to 
touch the ground, and to avoid all falls or strains of the joint. 

American surgeons use to a great extent ‘traction splints’ of various 
forms, in which, while the patient gets about more or less, extension is kept 
up.” ‘The weak point in most of these appliances is that the joint 1s not fixed, 


‘ Or the limb may be straightened by means of the Thomas's splint. 
* For a good account of these splints we must refer to Dr. Lovett's work on Disease of 
the Hip, 1892. 
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though fixation of the joint is now pretty generally recognised as essential, 
and Thomas’s splint is we believe more constantly used. 

In hospital practice the nearest approach to the above lines of treatment 
should of course be carried out, but ¢f there ts progressive disease, and the 
management is unsatisfactory, the question of operation must be considered. 
If sinuses exist with receding disease, diminishing discharge, and puckering 
in of cicatrices, or if with an abscess the mischief is quite quiescent or 
receding, non-operative treatment should be adopted for a time, if it can be 
thoroughly carried out ; if not, or if no progress is made in a few weeks, the 
diseased part should be removed. 

In applying extension by weight it should be made an invariable rule to 
make traction from the condyles of the femur, and not from below the knee. 
A case is on record in which prolonged extension applied below the knee 
resulted in separation of the upper epiphysis of the tibia. It is also objection- 
able in that it throws strain upon the knee joint, and is more apt to slip off. 


Fig. 180.—Shows extension by a weight applied above the knee, with a long splint on the 
sound side. Also the simple plan of keeping the child from sitting up by means of the board 
running behind the shoulders and fastened to the side of the bed. The shoulders are 
fastened to this board, and the arms are left free below the elbow. The bed on which the 
child lies is somewhat too soft. 


The strapping should always, if possible, be applied for some hours before 
the weight is attached, in order that the plaster may get set, and not be 
dragged off by the weight. The strapping (of which Leslie’s brown holland 
is the best) should be kept from the skin by a strip of lint or flannel bandage, 
or part of a stocking, to protect the sharp edge of the tibia and the 
prominences of the joint from pressure (fig. 180). ere 

We have found that too great extension may be a cause of painful 
spasms, and it is well to bear this in mind, that too great extending force and 
too little are alike inefficient. In cases where treatment without operation 
is carried out, as for instance where adhesions, the result of old inflam- 
mation, exist, or muscular contraction has taken place, the deformity may 
be remedied in many instances by the ordinary extension apparatus, by a 
weight or by Bryant’s splint. In other cases, where simple extension is 
inefficient, or too tedious, it may be necessary forcibly to straighten the 
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limb under chloroform, and then fix it by splints in its new position. The 
advisability of forcible straightening is a somewhat disputed point and is 
not in all cases free from risk, not only of laceration of important structures, 
but of setting up fresh inflammation in the joint or what remains of it. 

Prof. Howard Marsh,' and in 1836 Sir Benjamin Brodie, advised that 
the extension should be made in the axis of the misplaced limb, and that 
the direction should be altered as the limb regains its normal position. We 
do not think this a matter of great importance. If it is desired to carry out 
this plan, probably Hodgen’s splint for fracture of the thigh would be the 
most efficient apparatus. 

It is sometimes a matter of difficulty to remedy the malposition of the 
limb in cases of fixation in combined flexion and adduction or abduction. 
Here, where possible, gradual reduction by a Bryant’s splint is the best 
treatment (fig. 179) ; failing this—and it cannot be always used —a long splint 
on one side, with a weight to the mal-placed side, should be tried (fig. 180) ; 
and, failing this, careful straightening under chloroform. Where there is 
much abduction Volkmann applies a weight to each leg, the heavier one 
being attached to the sound side (A. H. Tubby). These methods are, we 
think, better than remedying the deformity by weights applied laterally. In 
more acute cases, where the deformity is mainly due to spasm, gradual 
extension is best, but by some means the limb must be got as quickly as 
possible into good position. 

Thomas’s apparatus is a very valuable appliance, and is undoubtedly the 
best splint we have for patients able to be up (figs. 181 and 182). The splint 
requires careful attention to detail, both in fitting it and in management ; it 
is of use, first, in the early stages of disease, where it is possible to give the 
child the chance of long-continued and perfect rest, with general hygienic 
measures ; and, secondly, after excision, to keep the limb quiet for a time 
until the parts are sufficiently consolidated to allow of movement being 
begun. We have habitually used it for many years. / 

The question of when to excise a hip joint is no doubt a difficult one, but 
the conclusion we have come to is this. Treatment, short of excision, when 
once suppuration occurs, is, zf the disease zs progressing, useful only as a 
palliative. Our opinion, bearing in mind Mr. Holmes’s valuable remarks 
on the social circumstances of these patients, is that where there is an 
abscess outside the joint, or, without this, great trochanteric thickening, with 
much pain that does not yield to treatment by rest and efficient cleaning out 
of the ‘abscess,’ excision ought to be performed. In private practice cases 
are usually seen in the first or early second stage, and it is possible to 
ensure that the Thomas’s splint shall be kept on and no strain thrown upon 
the joint: hence recovery without operation is the rule. We have not 
excised more than half a dozen hips in private practice. While fully aware 
that abscesses disappear and tuberculous lesions cicatrise under favourable 
circumstances, we think that in the case of the hip delay is unwise among 
the hospital class, with whom it is as yet impossible to deal on the same 
lines as with the well-to-do. In almost every instance we have found much 
more extensive disease than might be expected from the external evidence, 


1 Brit. Med. Jour. July 1876, 
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unless the pathology of the affection is borne in mind, and we believe that, 
once this chronic osteomyelitis is fully established, excision 27 a large pro- 
portion of hospital cases is the proper course. Nature, of course, in many 
cases will, unaided, get rid of the dead bone by slow and tedious processes, 
but the number of children who can survive the process of elimination is 
very small, while the mortality after early excision is not great, and the 
failures are mainly in those instances where the operation has been put off 
till too late. Where actual necrosis, or caries of the head of the femur, with 
destruction of bone and cartilage, and often sequestra of varying size in the 
acetabulum, or at least caries of it, is known to exist, we think few advocates 
of non-operative treatment will be found. It is then, as Mr. Bryant points 


Fig. 182.—Thomas’s Hip Splint adjusted 
for a case with no deformity. 


Fig. 181.—Thomas’s Hip Splint, applied. Slightly 
altered from Mr. Thomas’s work on the ‘ Hip, 
Knee, and Ankle.’ 


out, to be looked upon rather as an ordinary operation for necrosed bone 
than anything more formidable ; and that this is the state of the joint even 
in cases often spoken of as those of early disease, is the fact upon which we 
should like to lay stress. 

While we advise excision in all cases in which the disease frogresses in 
spite of adequate treatment, we have come to the belief that modern methods 
of abscess treatment and efficient use of splints have enabled us to reduce 
the number of excisions. Thus in seven years, 1886-1893, 83 excisions were 
performed, while in five years, 1894-1898, 31 excisions of the hip were done 
at the Children’s Hospital by the writer. 
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It is necessary of course to distinguish sharply between abscess the 
result of progressive disease and residual abscess ; it is in the former that 
the question of excision arises. Where the disease is quiescent, abscesses 
may well be dealt with by the method already described, of thorough 
cleaning out and closure after injection of iodoform emulsion. We are not 
disposed to think that mere injection of iodoform into tuberculous joints with- 
out removal of the original focus of disease will be successful to any great 
extent. It is undoubtedly useful in some cases to deal with the abscess 
first, and, when that has healed, to remove the diseased bone by a second 
Operation under more favourable conditions. The Operation of excision is 
discredited because it is put off until disease is so far advanced that no mode 
of treatment can have more than a small proportion of good results ; while 
timely excision cuts short the disease, saves pain, lessens the time of treat- 
ment, and gives a better limb. 

We have in the last edition of this book considerably modified our state- 
ments in former editions as to excision. We do not perform excision now 
as frequently as we did in former years. Cases of hip disease are brought, 
we think, earlier than they formerly were, the treatment of them has been 
more efficient before they are brought to hospital, and the treatment in hos- 
pital is also better. Probably a no less important factor in the reduction of 
excision operations is the great advance in the treatment of ‘abscess. The 
modern method of thoroughly cleaning out the cavity with removal of all 
detritus and closing it again completely by suture reduces a certain number 
of these cases to a condition nearly corresponding to early disease. Hence 
we have reduced, and hope still further to reduce, the number of cases of 
disease in all joints which require radical operations. While thus recording 
with satisfaction our belief in the important advance made of late years in 
the treatment of joint disease, we still urge the importance of excision in 
every case in which in spite of good treatment the disease is progressive, 
and not only this, but excision before the disease has gone too far. If we 
leave it as a last resort we shall diminish the number of excisions, but in- 
crease the roll of amputations and deaths. Excision must of course always 
be necessary where pelvic or extensive femoral necrosis exists. 

Modes of Exciston.—Various incisions for removal of the upper end of 
the femur have been advocated. Of these the incision over the middle of 
the trochanter and slightly concave forward is the one we usually adopt. 
We see no advantage in most of the others over the one extending downwards 
for about three inches, more or less according to age and the extent of the 
disease, along the middle of the trochanter. Where, however, it is proposed 
to remove a large part of the pelvic wall, a flap operation is desirable, and 
we have frequently used it; the flap incision has the advantage of freely 
exposing the diseased area and allowing thorough cleaning of the soft parts, 
and by chiselling off and turning up the trochanter with its muscles attached 
the power to move the limb subsequently is likely to be greater. 

Next, if a flap is not made, the soft parts should be divided vertically 
above the trochanter and the capsule opened freely, if this has not been 
done by the first incision. The joint should then be explored with the finger. 

The next step is to separate the soft tissues from the bone on the inner 
side, stripping back the periosteum as far as it exists as such. The finger 
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should then be used to pass round the bone and feel that the upper end 
is free ; next, still using the finger as a guard at the inner side of the bone, 
the femur should be sawn through just below the trochanteric margin with a 
keyhole- or finger-saw. Some part of the trochanteric epiphysis is usually 
left behind. The upper extremity of the bone is then prised out with 
the finger or raspatory. The acetabulum should be then examined and any 
sequestra removed. If there is a large carious surface, it may be gouged or 
scraped with a Volkmann’s spoon or left alone. It is well to remove any 
rough or semi-necrosed bone, but we doubt the possibility of being able to 
remove all the disease without greatly adding to the severity of the operation 
where there is extensive inflammation without necrosis, nor is such treatment 
desirable. 

The upper end of the femur should be examined to see if the whole 
disease has been removed ; if not, a further section should be made, and 
this may be carried a considerable distance down the shaft ; six inches have 
been removed with a good result, and but little shortening, by an American 
surgeon. 

Here it is well to point out the danger of the practice of thrusting the 
head of the femur forcibly out of the wound before sawing it through, instead 
of dividing it 2 stu. Several cases of fracture of the shaft of the atrophied 
fatty bone have occurred. An additional objection to this practice is the 
ease with which the periosteum may be thus stripped oft the inner aspect of 
the shaft, and so necrosis may occur. 

The operation is much more easily and safely done inthe way described, 
and involves less violence to and less division of the soft parts. The finger 
is quite as good a guide as the eye to the condition of the bone. ; 

Usually no vessels require ligatures, though there is sometimes free 
oozing of blood. If the wound can be made aseptic, it should be carefully 
cleaned and closed by sutures after injection of iodoform emulsion ; if the 
case is one with old-standing sinuses, we prefer to leave it quite open, and in 
that case a large drainage tube should be passed deep into the cavity of the 
joint. Any sinuses or abscess cavities should then be thoroughly scraped 
out and well cleaned before applying the dressing. We sponge over the 
cavity freely with pure turpentine before closing it. It will often be found 
that a distinct membranous layer of lymph lines the cavity of the articulation, 
but there is rarely anything like the thickness of granulation tissue so often 
seen in the knee and other joints. It is well to remove any masses of pulpy 
granulations should they exist, but anything like the elaborate dissection 
required in erasion of the knee is impracticable. 

In many cases we make our section through the neck of the femur, but 
in some cases the head of the femur is so far destroyed that it would be 
impossible to do less than take away the trochanter, while the trochanter if 
left in cases that require drainage tends to block up the orifice of the wound 
and prevents the free escape of discharge and débr7s of bone, and thus 
interferes with one of the main objects of the operation. This argument 
does not, of course, apply where it is possible to close the wound entirely. 
The Clinical Society’s Committee advised that the trochanter should be left 
unless diseased, or unless there is extensive pelvic disease, and where the 
flap operation is employed it must be left. 
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Where intrapelvic abscess exists the acetabulum should be perforated. 
Examination per rectum enables the diagnosis to be made if this condition 
is suspected. 

The most convenient form of dressing afterwards is a thick pad of wood- 
wool wadding, over a thin layer of wet gauze. Iodoform: should be freely 
dusted into the wound before applying the dressings, or iodoform emulsion 
injected. We have used iodoform less and turpentine more in recent 
years. | 

Messrs. Barker and Pollard, in December 1888, brought before the Medical 
and Chirurgical Society of London a method of managing the operation of 
excision of the hip. The method consists in clearing away all disease of the 
soft parts by scraping or excision; scraping out abscess cavities, and by 
means of thorough and careful asepticism getting the wound clean. The 
novelty is in their mode of carefully drying out the wound and closing it en- 
tirely after removal of all tuberculous material as far. as possible, so that 
primary union is obtained. Messrs. Barker and Pollard showed cases in 
which this result had been obtained, and we have since then followed their 
plan in its main features with success. There is no doubt this is a most 
valuable improvement ; it is, of course, applicable to cases of early excision 
chiefly, or only, and experience shows that even so there is some danger 
of relapse (pp. 748 and 751, note). For further details we must refer to 
the ‘ Medico-Chirurgical Transactions,’ 1888; but we may reprint here 
Mr. Pollard’s abstract of the essentials of the method : 

1. The whole of the tuberculous growth must be removed. 

2. Perfect asepsis must be assured. : 

3. Bleeding must be checked and the wound made as dry as possible. 

4. Oozing must be checked by the even, elastic support of a wool dressing 
and a moderately tight bandage. 

5. Absolute rest of the part must be maintained during the process of 
healing. 7 

Following Sir H. Howse, we prefer to have the extension put on before 
the operation, so that the weights, or, better, Bryant’s splint, can be applied 
at once before the patient is put to bed. The shock of the operation is 
sometimes somewhat severe, but usually soon passes off under the use of 
opium and stimulants. Rarely, however, much more severe and prolonged 
shock occurs. 

The subsequent management of the case requires some special remarks. 
It is exceedingly difficult to keep the wound aseptic in cases where sinuses 
have previously existed or where there is widespread suppuration. It is, 
however, a great gain if the wounds can be kept clean even for a time, and 
with present methods primary union after excision may be expected in a large 
proportion of cases. (Vide note p. 751.) : 

The after-treatment of cases of excision simply consists in dressing and 
in keeping the limb quiet and in good position. This may be done by various 
means, of which the best are simple extension by a weight (the weight may 
usually be reckoned at one pound for each year of the child’s age from 2 to 
6; six pounds is generally enough up to 12 years of age, after which 
more may be added), with or without a long splint on the opposite side, and 
a Bryant’s double splint, which has many advantages in securing ‘ parallelism 
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of the two limbs,’ and in the ease and comfort with which the patient can be 

moved. It is an invaluable apparatus, and we almost invariably use it. 

The sooner excision cases are got up and about the better ; some cases 
may leave their beds in three weeks ; others, of course, are much longer in 
getting up, the difference depending mainly upon the state of the disease at 
the time of operation. 

The period of convalescence after excision varies from the time mentioned 
to two years, while in some cases sinuses may remain open much longer if 
pelvic disease exists. We keep our patients usually in a Thomas’s splint for 
from at least three to six months after excision; after this the child, if 
old enough, should get about with a patten and 
crutches, allowing the limb to swing, and only after 
a year or more should he be allowed gradually to 
bear weight upon the leg. If, however, excision 
is done early, the limb is fit for walking sooner, 
sometimes in five or six months. If the affected 
leg is allowed to touch the ground too soon, it 
becomes pushed up upon the dorsum ili, and much 
shortening results. On the other hand, if the limb 
is fixed too long, it becomes stiff. A very large 
proportion of cases of excision in the later stages 
of the disease remain with sinuses, but often these 
produce no ill result except the trouble of dressing 
them ; a certain number may be got to close by 
scraping, cautery, and the regular application of 
turpentine to the sinuses and cavities; others are 
very intractable. In a certain number of cases the 
wound re-opens after having healed; this is un- 
doubtedly common, but is due to over-use, neglect, 
or violence, and with ordinary care and frequently 
repeated scrapings. with closure of the wound after 
excision of tuberculous tracks and edges of skin, 
the wounds usually again close. 

a rae de a photograph It is interesting and important to note that in 
: g a good average result ‘ : She 
after excision, when the leg measuring the amount of shortening after excision 
ia ee wee Need the real shortening—as measured from the upper 
es up upon the dorsum end of the femur to the malleolus on each side— 

is often trifling, and sometimes there is none, while 
the practical shortening as measured from the pelvis to the malleolus is 
considerable. ‘Though some shortening will necessarily result, any large 
amount is due to weight being borne upon the limb prematurely. It has 
already been pointed out that growth in length of the femur takes place 
almost entirely at its lower epiphysial line : hence the loss of length or true 
shortening is only the distance from the line of section to the top of the 
head, coupled with such arrest of growth as may result from impaired 
nutrition, this last being, of course, a very inconstant quantity. Ollier 
estimates that during the first four years of life growth takes place about 
equally at each end of the femur ; after that time the lower end grows more 
rapidly. 
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The primary objects of the operation of excision of the hip are to save 
life and relieve pain ; the next most important question is that of the useful- 
ness of the limb and the condition of the ‘joint’ after the operation. One 
of two results must occur after excision: either a freely movable limb, or 
one with varying degrees of stiffness, from some mobility to bony ankylosis. 
Bony ankylosis after excision is very rare. Close fibrous union, so that but 
little mobility remains, is very common ; movement through from 30° to 50° is 
perhaps the commonest result, and a smaller number have complete mobility. 

It is not possible to estimate in figures the results to be expected from 
excision ; for details we must refer to the monograph mentioned at the 
beginning of the chapter. 

Whether, then, we consider the pathology of the disease, the actual local 
condition, the relief of pain, the preservation of life, the duration of illness, 
the condition of the limb and its usefulness, or the dangers of secondary 
disease, on every ground, in our opinion, excision is the best course under 
the circumstances and with the limitations already stated. 

Chronic Synovitis of Adolescents.—Occasionally in young rapidly 
growing lads or girls, usually from 12 to 17 years, a chronic synovitis of the 
hip occurs, often apparently due to strain or long standing. It causes pain, 
lameness, and some stiffness of the joint with effusion, but little or no swell- 
ing around the trochanter, though this may appear prominent. The soften- 
ing of the ligaments by inflammation may lead to complete or partial 
dislocation of the head of the femur. We believe we have seen this condi- 
tion associated with coxa vara. The treatment is prolonged rest, and the 
prospect of recovery is good, though some stiffness may remain for a long 
time. 

CASE.—Hy. H. Attat 16, Page boy. Twelve months ago the boy felt a sharp 
pain in the left hip. As this continued he was kept at home, and wore a Thomas’s splint 
for six months, and afterwards he got about with crutches. A year later the left limb was 
shortened and wasted, with some rigidity of the hip and knee. Adhesions were broken 


down under an aneesthetic, and he finally got well and was able to work, though some 
stiffness and lameness remained. No abscess ever formed, 


(For coxa vara, véde chapter on RICKETS. ) 

Conclustons.—1. The hip joint in childhood is commonly subject to two 
affections : (a) simple synovitis ; (4) tuberculous disease. 

2. Simple synovitis is usually traumatic, very rarely suppurates, is amen- 
able to ordinary treatment, and as a rule leaves behind no bad results. 

3. Tuberculous disease, or common ‘hip disease,’ affects primarily the 
upper end of the femur, or occasionally the acetabulum, and produces 
necrosis or extensive caries. 

4. In the earlier stages of hip disease, before caseation of bone or 
suppuration has taken place, proper treatment will, in a fair proportion of 
cases, result in recovery with a nearly perfect limb. 

5. As soon as suppuration occurs, it is certain that recovery will not take 
place without destruction of the upper epiphysis of the femur more or less 
completely. 

6. The process of removal of the diseased bone without operation is so 
slow, so exhausting, and so uncertain that it should be reserved for those 
cases where time and care can be fully devoted to it. 
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7. A case of hip disease, seen before suppuration has occurred, is best 
treated by the use of a Thomas’s splint with or without previous straighten- 
ing by extension. 

8. Excision of the hip cuts short the disease, relieves pain, and gives a 
better limb than the average result obtained without operation in cases of 
equal severity ; but the operation is less often required with modern methods 
of wound treatment, and more adequate care of the joint in the early stages 
of disease. 

g. Excision should be looked upon as an ordinary operation for necrosis, 
and the operation itself is not necessarily attended by a higher mortality 
than sequestrotomy elsewhere. 

10. Excision in old pelvic disease, or where the health is broken down, 
should usually be rejected in favour of amputation. 

ir. The presence of a sinus after operation, unless there is much dis- 
charge or evidence of extensive pelvic disease, does not imply failure of the 
operation. : 

12. The presence of an abscess after a long period of quiescence (residual 
abscess), without other evidence of relapse, is not to be looked upon as of 
serious import. 

Amputation.—The question of amputation at the hip joint for disease is 
one of the highest importance. We must consider not only the unavoidable 
mortality and crippling caused by the disease, but also the interference with 
pleasure and education entailed by long confinement indoors. Where there 
is no reasonable prospect of recovery with a useful limb, amputation must 
not be too summarily set aside. 

There is little doubt that, in cases of extensive disease where the femur 
+s necrosed for a long distance and the powers of the patient are inadequate 
to repair it, in cases where descending osteomyelitis occurs, and in cases 
where profuse discharge and amyloid disease come on, amputation should 
be performed. 

In cases of more advanced amyloid disease, unless the powers of the child 
are so enfeebled that the operation will prove fatal by shock, it ought also 
undoubtedly to be done. 

In another class of cases the question is more difficult. Where there is 
disease of the pelvis, is amputation contra-indicated if other conditions re- 
quire it? We should answer yes, if the pelvic disease extends so widely that 
there is no hope of removing it all, and the condition is one of caries and 
not necrosis. Where there is caries limited to the neighbourhood of the 
acetabulum, where there is necrosis, or where there is reason to think that 
the disease in the limb is preventing repair in the pelvis, amputation should 
be performed. 

As to the question of saving life, amputation at the hip performed 
with due precautions as to hemorrhage and shock, and special care 
during the first twenty-four hours, is by no means a fatal operation in 
children. 

We have amputated in some fifteen cases in children. In nearly all 
excision had been previously performed. All of these recovered well from 
the operation except one who died from hemorrhage. In this case nearly 
the whole of the ilium was removed at the same time. 
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The best plan is the oval incision of Furneaux Jordan ; the excision 
wound should be utilised, and the line of section brought as far as possible 
from the anus and vulva. 

Neither the various methods of operation nor the best means of con- 
trolling bleeding are questions suited for discussion here. Elevating the 
limb before operation, and digital pressure with the help of an elastic tour- 
niquet in the early stages of the operation, are as efficient means of control- 
ling the haemorrhage as any ; in several cases we have ligatured the femoral 
or external iliac as a preliminary, and think well of this plan. 

If possible, it is, as pointed out by Mr. Shuter, well to preserve as much 
periosteum as possible, and it will be found that after excision the bone 
usually very readily separates from the periosteal sheath ; a longer, firmer, 
and more or less mobile stump may be thus obtained. 

Double Hip Disease is not a very rare condition, and we have more than 
once had cases in which the second joint has become diseased while the 
child was lying in bed for the treatment of the first joint. The management 
of these cases is that of the common condition, except that a double Thomas’s 
splint is of course required. Double excision is occasionally called for, and 
we have had good results from it ; in one case the child remained sound and 
well, and was able to walk without support. 

Scissor-legged Deformity after Hip Disease.— Mr. Lucas, Dr. Tyson, 
of Folkestone, and others have recorded cases where, as a result of double 
hip disease, a peculiar ‘ cross-legged ’ or ‘ scissor-legged deformity’ occurs ; 
both legs are adducted, the one in front of the other, and progression takes 
place entirely by movement at the knee joint. It is easy to understand the 
condition by simply walking with the knees crossed over one another. It 
occurs, according to Mr. Lucas, in cases where disease has taken place first 
in one joint, resulting in adduction, and then subsequently in the other joint. 
Other deformities may result from the same condition, 

Adduction after Subsidence of Hip Disease—This is unfortunately a 
common and most troublesome cause of crippling after active disease has 
subsided. It results from inadequate treatment while the disease is active, 
or premature removal of splints ; also very often from the bad habit these 
patients acquire of resting the foot of the affected limb upon the dorsum of 
the other foot. The deformity may in some cases be remedied by extension 
either direct or at right angles, but in severe and rigid cases it may be 
necessary to osteotomise the upper end of the femur with or without division 
of the adductors before the limb can be straightened. 

Tuberculous embolism, or the rapid development of general miliary 
tuberculosis after an operation on a tuberculous focus, is especially likely to 
occur after excision of the hip, since the removal of the infective material is 
necessarily incomplete. 


NoTe.—Our former Senior Resident, Dr. Carruthers, now of Congleton, went kindly 
over our records of excision of the hip from 1886 to 1893 performed by the writer, 
He reports that 83 operations have been done, of which in 31 instances the wound was 
sutured without drainage. Of these 22 healed at once, i.e, by primary union throughout, 
or with the exception of small superficial areas; 9 cases failed to unite at once, and 5 of 
the 22 which united broke down again after varying periods. These figures must be taken 
as approximate only, inasmuch as wounds ma y have reopened shortly after discharge, and 
in one or two cases of the 83 the result is doubtful, 
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SPINAL DISEASE 


Caries of the Spine, Angular Curvature, and Pott’s Disease are 
terms which, as commonly used, include conditions of very varying severity 
affecting several different structures. This is so, since the spinal column is 
in each segment provided with several different articulations, and any of 
these, as well as the bone itself, may become the seat of disease. Thus the 
mischief may begin at the junction of a vertebral body and intervertebral disc, 
at the junction of a vertebral body with its epiphysis, in the centre of a body, 
or on its anterior, posterior, or lateral surfaces ; or again, the articular pro- 
cesses, or their joints, the transverse and spinous processes, may any of 
them be separately diseased. Again, the mode of connection between the 
skull and atlas, the atlas and axis, and the sacral joints implies necessarily 
varying conditions from those found in disease of the rest of the column. 

Obviously the names given to disease of the spine are not equally 
applicable to all these affections ; disease of a spinous’ or an articular pro- 
cess does not give rise to angular curvature. It is, however, quite the 
exception to find in children disease of the spine affecting any part except 
the bodies and intervertebral discs ; we can only call to mind two cases of 
disease of a spinous process alone, one of which was the following : 


CasE.—-Necrosis of the Cervical Spinous Processes.—Edward H., age 4 years 5 months ; 
admitted July 21, 1882. Six weeks ago a hard lump was noticed at the back of the neck, 
he having, a fortnight before, fallen on the back of his head; the swelling had gradually 
increased, but he had had neither pain nor tenderness. On admission he was well nourished ; 
there was a large fluctuating swelling in the middle of the back of the neck; it was 
opened antiseptically, and about dr, iij of healthy pus escaped ; the tips of one or more 
spines were bare; the dressing slipped the next day; the abscess continued to discharge, 
and he was sent out on August 25 with a jurymast on and still unhealed sinus. In January 
1883, at Out Patients’, he was nearly well ; the movements of the neck were perfect and the 
thickening nearly gone, but there was still a small sinus. Subsequently a sequestrum 
consisting of the spinous process was removed, and he quite recovered (vzde chapter on 
DISEASES OF THE BONES). 


We have never verified a case of disease of a joint between the articular 
processes, and disease of the transverse processes is rare. The atlanto-axial 
and occipito-atlantoid joints are also very rarely affected in children in com- 
parison with caries of the bodies. 

The ordinary form of caries of the spine affecting the bodies or interverte- 
bral discs or both structures is met with in all parts of the spinal column 
from the axis to the sacrum. Ina hundred cases taken at random from our 
Out-Patient papers we found eighteen cases of cervical disease, forty-one 
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cases where the cervico-dorsal, upper, or mid-dorsa] regions were involved, 
thirty-three instances of lower dorsal or dorso-lumbar disease, six of lumbar 
caries, and two of disease of the eacrumis)) KYW. Parker; as quoted by 
Erichsen, gives the following figures: Cervical nine, dorsal eighty-two, 
dorso-lumbar twenty-one, lumbar or lumbo-sacral thirty-seven, out of 149 
cases. These figures are of some importance ; for, in the first place, any 
attempt at removal of diseased bone can be only exceptionally made in the 
dorsal region, and also in the cervical part of the spine, while the treatment 
of the disease by apparatus becomes more troublesome as we ascend from 
the mid-dorsal region. Pus js more 
likely to point externally as lumbar or : ey 
psoas abscess when the lower dorsal or (=~ LW) 
lumbar vertebrze are attacked, though Y Qe Nx 
it is not rare for dorsal abscesses 
to track down the spine. Cervical 
abscesses’ point in the pharynx or 
side of the neck. Lastly, occasionally 
two foci of disease exist, as in fig. 184, 
Pathology.—It is probable that 
caries of the spine begins nearly 
always in the body of the vertebra, 
and not in the intervertebral disc 
itself ; but it is difficult to be sure ot 
the relative frequency of these sites, 
for the mischief soon spreads beyond 
the limits of a vertebra in most in- 
stances. Erichsen considers the epi- 
physial lines, the front of the bodies, 
and the centre of the bodies to be in 
this order the most frequent primary 
seats of disease. Wilks and Moxon 
apparently incline to the belief that 
the bones are the primary seat of 
‘scrofulous’ disease in children, while 
disease beginning in the discs js a 
separate type of lesion—at all events 
in some cases the result simply of in- Fig. 184.—Caries of the Spine, showing two 
jury; probably the seat of disease foci of disease. 
varies. In most cases the lesion is an 
ordinary tuberculous disease of bone, rarefying ostitis being found in some 
parts, while in others caries necrotica or more extensive necrosis exists. 
Although a large number of patients, the subject of caries of the spine, 
never develop external abscesses, it by no means follows that no suppuration 
takes place ; large collections of pus may form beneath the anterior common 
ligament in the dorsal region without ever discharging, and may, like 
abscesses elsewhere, dry up and remain as cheesy or calcareous masses. 
More rarely the abscess may empty itself into the lung or intestine ; the 
latter result we have seen in a case of lumbar caries and in sacral disease, 
and it is probably more common than js supposed, the pus in the motions 
5 me: 


754 : Spinal Disease 


being overlooked or put down to enteritis. In other instances caries of the 
spine, like caries elsewhere, may be throughout unattended with any pus 
formation (caries sicca). 

There is often a discharge of small sequestra from spinal abscesses, and 
sometimes fair-sized pieces of dead bone come away or are extracted, as in 
the well-known instances of the odontoid process coming away entire through 
the pharynx ; but this is not common. 

Pus from a lesion in one part of the spine may track downwards and give 
rise to a second focus of disease lower down, but sometimes, as in fig. 184, 
the two foci are quite independent and isolated from each other ; in the 
case from which the figure was taken the lower patch of disease developed 
first. 

In some instances disease may begin as a simple non-tuberculous 
inflammation, the result of injury as already mentioned ; this is not, however, 
common in children in our experience, since in them the disease usually 
runs the course of tuberculous lesions generally. In the worst cases there is 
a mixed infection of tubercle bacilli with some other pyogenic organism such 
as a staphylococcus or the bacillus coli. These mixed infections are apt to 
occur when an ‘abscess’ so-called has been inefficiently dealt with.. Cases 
of spinal curvature, due to the lesions of congenital syphilis, are also . 
described. 

Abscess.—Pus in connection with spinal caries usually burrows along 
‘certain definite lines determined by muscular and fascial barriers ; thus in | 
the neck, abscesses are either prevertebral, bulging forwards into the 
pharynx, as in atlanto-axial disease, or point at the side in the posterior 
triangle, just behind the sterno-mastoid, sometimes on both sides. 

In the lower cervical and upper dorsal regions the abscesses, if they exist, 
rarely point externally, but, if they do so, either track down the spine and 
appear as lumbar or psoas abscesses, or perforate an intercostal or intertrans- 
verse space and appear in the back. Abscess in upper dorsal caries com- 
paratively rarely points externally. Dorsal and lumbar caries commonly 
gives rise to psoas abscess, the pus getting into the sheath of the muscle at 
its upper attachment and burrowing down within it, often entirely destroying 
the muscle itself; it then may either pass outwards into the iliac fossa, 
beneath the iliac fascia, and form a swelling there (iliac abscess), or, travelling 
on beneath Poupart’s ligament, bulge in the thigh on the outer side of the 
femoral sheath as a psoas abscess. Often, however, though forming a col- 
lection in front, the matter does not point there, but, passing on behind the 
vessels towards the lesser trochanter, appears at the back of the thigh as a 
gluteal abscess. In other instances the pus finds its way round the edge of 
the quadratus lumborum and through the transversalis aponeurosis, perhaps 
-n the course of a branch of a lumbar artery, and points in the back (lumbar 
abscess). Again, the pus may gravitate backwards into the pelvis and escape 
through the sciatic notch, appearing as another form of gluteal abscess. We 
have seen an abscess bulging at both sciatic foramina, so that fluctuation 
could be felt across the cavity of the pelvis. Less often the abscess descends 
over the iliac crest on its outer aspect, or burrows forwards between the 
layers of the abdominal wall. Once it has reached the thigh, matter may 
track down it for an indefinite distance, 
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Deformity.—In most cases caries of the spine sooner or later gives rise 
to angular deformity (kyphosis). This is, of course, due to destruction of 
the bodies of one or more vertebrae, and consequent collapse of the column ; 
or possibly, to a certain extent, is caused by muscular contraction drawing 
together the adjacent bodies, the spines being thereby made to project 
posteriorly. The amount of deformity in such cases varies from a mere faint 
prominence of one vertebral spine, only to be recognised by careful observa- 
tion, to a great prominent ‘knuckle’ involving six or eight vertebrze. When 
the disease is in the dorsal region, the falling together of the vertebral bodies 
produces a corresponding chest deformity ; the ribs are brought close 
together, the shoulders are raised, and the head looks sunken between them, 
the antero-posterior diameter of the chest being increased at the expense of 
the vertical. 

In the cervical region the deformity is usually much less marked ; some- 
times, however, there is a prominent angular Curvature, and the head is 
drooped forwards with the chin upon the sternum ; or the head and upper 
cervical vertebra are poked forwards with a projection backwards at the 
root of the neck. 

It must be remembered, however, that these deformities occur only in 
an advanced stage of destruction, and only when the whole breadth of a 
vertebra is eaten away ; thus, disease of one side or the posterior part of a 
body may exist without any angular deformity, and in some instances the 
spine is recurved, so that the convexity is forwards instead of backwards : 
this is most commonly seen in the cervical region : we have, however, seen 
it in the lumbar vertebree too. In such cases the bending is never sharply 
angular, but is due to spasm of the posterior spinal muscles ; it can rarely, 
if ever, be due to destruction of bone, for, to produce such result, not only 
the bodies but the arches of the vertebrze would have to be destroyed : the 
condition is generally merely an exaggeration of the normal curves. 

Since there is a physiological curve with its convexity forwards in the 
cervical and lumbar regions, a certain amount of destruction of the vertebral 
bodies has the effect of merely straightening these curves, and it is only 
when considerable erosion has taken place that a curve with its convexity 
backwards is produced. 

Extensive disease of the posterior parts of the bodies may, of course, 
exist without any curvature, and in such cases the inflammatory material 
poured out may produce pressure on the cord or nerves, or inflammation 
by extension ; hence the old saying, ‘The less the deformity, the more the 
paralysis.’’ Paralysis in such cases is probably hardly ever due to bony 
pressure, since the spinal canal is not encroached upon ; this is only likely 
to occur where a sequestrum is pushed into the canal? Lateral curvature 
sometimes results from destruction of the sides of the bodies and consequent 
collapse ; more often, however, any lateral curvature that does exist is a 
result of ligamentous and muscular weakness, and as such is a true lateral 
curvature. 


' It is also a matter of frequent observation that paraplegia and abscess are rarely 
associated. 
? Paraplegia is commoner in cervical and upper dorsal caries than in disease lower 
down. 
3C2 
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Before there is any permanent deformity from loss of material, certain 
characteristic attitudes are assumed by the subjects of spinal disease. In 
caries of the cervical spine the child often supports his head with his hands, 
to lighten the pressure upon the diseased spot and prevent any sudden jar, 
and is slow and careful in turning round and stooping. When the dorsal or 
lumbar regions are involved, instead of bending the spine to reach any object 
upon the floor, the child bends the knees and hips, and so brings down the 
hands, and at every opportunity assumes the resting position shown in fig. 185. 

It is most important to distinguish angular curvature from lateral curva- 
ture and from rickety spine. It is only in the very early and very late 
stages of disease that there is likely to be any doubt whether a case is one 
of lateral or angular curvature ; in 
ordinary well-marked cases the dis- 
tinction is clear enough. In some 
old cases of lateral curvature very 
sharp bends in the spine are much 
like angular deformity ; and again, 
we have more than once seen cases 
ZA am \ where there was an early lateral 

i; Zs =f o A curve and no symptoms pointing to 
 ihitig. ‘A caries, yet in a few months undoubted 
Z, a caries appeared. Careful and re- 

peated observations are, therefore, 
necessary if there is any possibility 
of doubt, and it must be remembered 
that the two affections may co-exist. 
Ordinarily a diagnosis is readily 
made by the presence in the one of 
a lateral curve and of rotation, and 
by the fact that the curve in caries 
is abrupt, in lateral curvature gradual, 
as well as by the presence or absence 
of the other symptoms of caries 
mentioned. 
CLE é es The rickety spine is distinguished 
Fig. 185.—Caries of the Spine, showing a cha- by its being a general rounded curve, 
racteristig resting, attitude, which should be by the absence of rigidity, by the 
disappearance of the curve when the 
child is held so that the weight comes upon the spine, by the evidences of 
rickets elsewhere, and the absence of the characteristics of caries. Caries 
also is very rare in the first two years of life, rickety spine much more 
common during that period. 

With these exceptions, and the possible ones of an old fracture or dis- 
location, or congenital undue prominence of certain spines, or the develop- 
ment of bursz over the spines, the result of friction or pressure, angular 
deformity may be taken as pathognomonic of caries either present or pre- 
existing. 

Abscess is not by itself a certain indication, since it may be due to many 
other causes than spinal caries ; still, the presence of a lumbar, gluteal, iliac, 
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psoas, post-pharyngeal, or cervical abscess should always lead to a careful 
examination of the spine. It must be remembered that pelvic disease, 
glandular, perityphlitic, perisigmoid, and perinephritic abscesses, empyema, 
carious ribs, sacro-iliac and hip disease, &c., may give rise to suppuration, 
which may point in positions identical with those in which spinal abscesses 
’ may find outlet. 

Rigidity is a most important sign of spinal disease, important all the 
more because it is an early one ; the stiffness is due to spasm of the spinal 
muscles, just as in disease of any other joint. Rigidity is best tested by 
stripping the child and putting some object upon the floor for him to pick 
up ; by watching carefully it will be seen whether the whole spine bends as 
in health, or whether it is held stiff and immovable in any part. Healthy 
children freely bend their spines, but in order to test fully the mobility of 
the column the child should be told to keep its knees straight. Absence 
of flexibility is, taken alone, the most valuable sign of caries except 
deformity. 

In the cervical region, muscular spasm may give rise to wry-neck, in- 
ability to nod or to turn the head round, according to the part involved. 

Besides contraction of the posterior spinal muscles, there may be rigidity 
of the ilio-psoas, causing flexion of, and inability to straighten, one or both 
legs ; this usually means that a psoas abscess is beginning to form, and the 
muscles are rigid in consequence of irritation, or kept voluntarily contracted 
to prevent pressure upon the abscess. Local rigidity of the lumbar muscles 
or of certain of the posterior spinal muscles will sometimes be found ; thus 
the erector spine may be seen tightly contracted and standing out promi- 
nently just above the sacrum, 

The test of bending the body backwards is more applicable to adults 
than to children, in whom it is difficult to estimate amounts of pain ; it 
should, however, always be employed. 

Muscular wasting occurs in spinal as in other joint diseases, but is rarely 
well marked, except when the disease is far advanced, and hence it is not of 
great value alone as a symptom. 

Dysphagia may result from pressure by an abscess upon the pharynx or 
cesophagus, or dyspuwa from pressure upon the trachea or lungs or upon the 
recurrent laryngeal nerves in disease lower down 3 SO, too, possibly, exten- 
sive abscess in the chest may give rise to physical signs, dulness, &c. This 
is, however, more likely to be due to enlarged mediastinal glands. We have 
had a case in which severe and progressive dyspnoea came on in a boy with 
acute caries of the upper dorsal spine: the disease was only of about seven 
weeks’ standing, but there was a well-marked angular curvature. There was 
no paraplegia. Slight dulness was found on the right side near the spine, 
but no evidence ofactual lung mischief sufficient to account for the dyspncea. 
A portion of rib opposite the most prominent part of the curvature was 
excised and the head and proximal part of the rib, which were carious,. 
removed. A considerable ‘abscess’ was found in front of the spine, and all 
the pressure symptoms were at once relieved when it was emptied. 

Large abdominal abscesses may produce pressure effects upon vessels 
and viscera, but these are rare results. Abdominal distension from flatu- 
lence may be due either to pressure upon nerves or-to failure of the digestive 
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powers in later stages, or to coincident tuberculous disease of the intestines, 
mesenteric glands, &c. 

The subjective symptoms of spinal caries are pain and loss of sensation. 
Pain may be acute or nothing more than a feeling of tiredness or aching : it 
is usually an early and prominent symptom ; it may, however, be entirely 
absent, just as in some instances of chronic joint disease elsewhere. Usually 
there is pain over the affected spot, increased by pressure or jarring of the 
spine, such as may occur in jumping, or suddenly stepping down from a 
height ; in caries of the cervical spine, pressure upon the top of the head 
often causes suffering, and in any part of the column flexion or rotation 
movements may be painful. 

Further, there is usually pain in the course of the nerves passing out 
from the diseased area ; thus, in dorsal caries there is pain at the sternuni or 
in the side ; in dorso-lumbar disease there is abdominal pain (‘girdle pain’ ; 
so called ‘dry belly ache’). Pains in the limbs, shooting down the legs over 
the distribution of the sacral and lumbar plexuses, and similarly in the arms, 
may be met with. Any obscure pain should always be carefully traced to its 
source by searching along the whole course of the affected nerve up to its 
origin. Thus, pain in the back of the head, so-called ‘headache,’ may be due 
to pressure upon the occipital nerves, and so on.* 

The anesthesia and paresthesia due to spinal caries are either the result 
of pressure upon the theca or nerves or of inflammation spreading from the 
bone to the meninges or cord, and will be found described at page 605. 

Pain in the spine is sometimes increased by the application of warmth, 
e.g. a hot sponge applied over the diseased part, but the symptom is not 
constant nor of any great value. In some instances we have found herpes 
zoster occurring in connection with caries of the spine, and it is worth while 
to examine the spine in cases of shingles, since the eruption may be a result 
of lesions starting in the spinal column. 

The conditions most likely to be confounded with spinal disease are, in 
the neck, sprains or stiff neck from cold, reflex irritation, &c., glandular in- 
flammation, and cervical cellulitis. The ‘vertebra prominens’ should be 
remembered, and the ease with which the cervical transverse processes can 
be felt ; there is often a deceptive feeling of thickening about the cervical 
vertebrae which is apt to mislead unless comparison is made with a healthy 
neck. In caries thickening will be felt. In glandular abscess the glands 
themselves can usually be felt to be enlarged, and generally the pain is most 
marked or only exists on one side, whereas in caries there is usually tender- 
ness on pressure on both sides. This, with the other symptoms already 
mentioned, will serve to distinguish between the two conditions. Pre- 
vertebral abscess, though often due to spinal disease, may be the result 
of several other lesions (wvzde p. 79). 

Caries of the dorsal and lumbar spine has already had its distinguishing 
features pointed out; it is only necessary to add that in all cases search 
should be made for evidence of abscess deep in the abdomen, since large 
collections of matter sometimes form very insidiously. 


For illustrations of these peripheral pains the reader is referred to Mr, Hilton’s 
admirable book, Rest and Pain, edited by Mr. Jacobson. 
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Complications.—in addition to the troubles arising directly from the 
spinal lesions other complications may arise ; thus the vertebral disease may 
be only a part of a general tuberculosis in which viscera or bones and joints 
other than the spine may be involved. Sometimes a psoas abscess in track- 
ing down gives rise to disease of the sacro-iliac or hip joints (wéde Hip 
DISEASE). As a result of pressure upon or inflammation of the spinal cord 
_ and its membranes cystitis or paralysis of the bladder may result ; bedsores 
may form, both as a consequence of pressure and from the nerve lesions. 
Exhaustion, hectic, lardaceous disease, and general tuberculosis are the 
most common causes of death, though it must not be forgotten that sudden 
death may occur from displacement, the result of softened ligaments, in the 
upper cervical spine, or from bursting of an abscess into the air passages, or 
ulceration into a large vessel. In other instances pyzemia or other inter- 
current disease cuts life short. 

Paraplegia may occur in the course of spinal disease as a result of pres- 
sure from inflammatory exudation poured out into the spinal canal, from 
effusion pressing upon the nerve roots, an occurrence met with in the cervical 
region (‘cervical paraplegia’ of Gull), from necrosis and projection of a 
sequestrum into the canal, or rarely from the angular bending of the spinal 
column. Paraplegia occurs most frequently in cases of caries of some part 
above the lower dorsal spine, more rarely in lumbar disease. The degree 
of paralysis varies from mere weakness with paresthesia to complete 
paralysis of the lower limbs, the bladder, and the rectum ; or in rare cases the 
paraplegia may be complete below the lower cervical region. There are loss 
of power, diminished sensibility, exaggeration of the reflexes, more or less 
contraction of the limbs, and, in cases where the cervical or lumbar enlarge- 
ment of the cord is involved, actual muscular degeneration. Pain may or 
may not be present. For details, vide chapter on NERVOUS DISEASES ; 
Paraplegia, p. 605. 

Mode of Repatr.—Repair in the spine takes place just as in other joints ; 
the carious or necrotic process ceases, and the tissue injured beyond recovery 
is either absorbed or is thrown off and comes away in the discharge, or it is 


encysted and remains quiescent, giving rise to no more irritation. The 


granulation tissue either develops into fibrous tissue or ossifies, and the 
adjacent -bone surfaces are welded together; in addition to this bony 
splints and buttresses are developed around the diseased spot and further 
strengthen it. 

It is possible in very early stages for the inflammation to subside, and 
the parts to return to their original healthy condition ; but once there is loss 
of substance the curvature is never lost, though the spine may appear 
straighter from development of compensatory curves, or from straighten- 
ing out of other mere transitory yieldings due to muscular and ligamentous 
weakness. 

Lreatment.—Disease of the spine requires treatment on exactly the same 
principles as disease of other joints, viz. rest and general hygienic measures, 
with such management of abscesses as each case may demand. 

The general treatment need not be specified here further than to say 
that nutritious and careful diet, iron, and cod-liver oil, together with good 
air—sea air if possible—are the desiderata. The difficulties arise in 
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obtaining rest and in the treatment of abscesses. Rest implies absolute 
fixation of the diseased part: this requires different arrangements in caries 
of the upper and lower parts of the spine. In cervical caries the best plan of 
treatment is to put the child on a hard mattress, with a small pillow to fit 
in between the shoulders and occiput so as just to support the spine without 
straining it: a ring air or water cushion for the head answers very well. 
Sandbags not too tightly filled are then laid along each side of the neck, 
packed well in, and secured by one placed across above the top of the head ; 
a folded handkerchief should be carried across the forehead and fastened 
to the sandbags at the side to prevent any possible lifting of the head. 
Arrangements should be. made for defeecation, &c., 
without disturbing the child, by providing a hole in 
the. mattress or a separate part in the middle that 
can be slid out. We know no better plan than this, 
as advised by Mr. Hilton, where it can be carried out 
rigidly, but it is difficult to manage for a sufficient 
time. Extension by means ofa head sling and weights 
may be applied in cases of cervical and high dorsal 
caries (vide Schapps, ‘ Year-Book of Treatment,’ 1895, 
p. 276). As soon as repair has fairly advanced, as 
evidenced by absence of pain for some months pre- 
viously, loss of tenderness, and diminution of thicken- 
ing, with drying up of any abscesses that may have 
formed, the child should have on a stiff leather or 
poroplastic collar moulded carefully to the neck and 
occiput, and shaped to the shoulders below ; he may 
then begin gently and carefully to get about for a 
short time daily, but on the least sign of pain or swell- 
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Fig. 185.—A Jurymast for 
Cervical or Upper Dorsal 
Caries. The altered shape 
of the upright makes it 
easier to fit, and it is not 
necessary to have it of 
steel ; it'also prevents fall- 
ing forward of the head 
without making  abso- 
lutely vertical traction. 
The spring of the steel is 
replaced by elastic cords 
in the straps, which have 
been omitted from the 


ing the original plan must be reverted to. 

Or a jurymast may be applied with a plaster or 
felt jacket, either the original form devised by Sayre, 
or a shape we prefer as less troublesome, and we 
think more efficient, as shown in fig. 186 ; this form 
has the advantage of providing elastic support, of not 
requiring to be made of steel, and of not tending to 
press upon the vertex. The jurymast must be care- 
fully modelled to the particular case, and never 


figure for the sake of 
clearness. 


removed, but the straps kept just taut. Failing the 
treatment in bed, the jurymast is, we think, as good a 
plan as any, though it is troublesome to manage, and we seldom use it. 
Various other methods, such-as inflatable rubber collars, sawdust collars, 
&c., are used with advantage in suitable cases, i.e. when the disease is 
subsiding. Extension of the head by weights, the trunk being fixed, is 
sometimes usefully employed, but requires care not to overstretch the 
softening ligaments. 

Caries in the upper and mid-dorsal regions requires as absolute recum- 
bency as cervical disease, but it may be either in the prone or supine position, 
and sandbags are not required ; the child should be fastened down by the 
simple plan shown in fig. 180 if he cannot be trusted to lie still. The jury- 
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mast plan is applicable, of course 
in any case where the ordinar 


weight of the upper part of the body. 
The ordinary plaster-of- 


Fig. 187.—Patterns of Splints for Spinal Caries, Laminectomy, &c. a, for fixing head, trunk, 
and lower limbs ; B, for dorso-lumbar caries ; C, for upper dorsal ; p, for dorsal disease oH, fOr 
dorso-lumbar laminectomy ; F, for fixing whole trunk and lower limbs in a case of lumbar or 
gluteal abscess, &c. These appliances are all Thomas’s splints or modifications of them. 


caries in the lower dorsal and lumbar regions. 


In acute and rapidly pro- 
gressing cases a period of recumbency should be 


insisted on, either with or 
without the jacket. Certain points are essential in the use of this appliance, 


1. Any sharply projecting spines must be protected by padding round them 


, to these cases as well, and must be used 
y jacket cannot be so applied as to carry the 


Paris Sayre’s jacket is a useful appliance for spinal 
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and by careful moulding of the plaster to avoid pressure. 2. The jacket 
must reach well up to the root of the neck in front and behind, being shaped 
out in the axillee ; this may be done by carrying the bandages crosswise over 
the shoulders and cutting out the cervical part afterwards, or by careful 
adjustment of the turns without crossing the shoulders. 3. The lower 
border of the jacket must come down well over the crest of the ilium, so as 
to distribute the pressure and prevent the 
formation of sores on the crest and iliac 
spines. In fact, the jacket must be closely 
fitting and envelop the whole spine from 
neck to pelvis, and not be, as it too often is, 
a mere wisp round the waist. We used 
generally to apply these jackets in the out- 
patients’ room, with the child lying on its 
face across two chairs with a gap between 
them ; the tripod may, of course, be used, 
but with the greatest caution, to prevent any 
stretching, and it must be remembered that 
the point in applying the jacket is to fix the 
spine and prevent any further pressure, not 
to pull the surfaces apart—it would be as 
rational to put on powerful extension and 
counter-extension after excision of the knee, 
dragging the bones away from one another, 
as to try to extend a carious spine. Of the 
various modifications of the jacket we have 
no experience. With careful management 
a jacket will last from nine months to a year 
if the child does not grow out of it, but 
usually hospital patients require new ones 
every two or three months. The plan of 
putting on two jerseys and changing the 
inner one by tacking a new one to its lower 
edge, and then drawing it upwards beneath 
the jacket by pulling the old one over the head, 
is ingenious and saves frequent changing in 
some cases. Pain after a jacket is put on 
usually means pressure at some point, and 
should lead to careful examination : if at the 
Fis, Gee Canes ME tee Spine eh hips or axillze, it may be relieved by judicious 
double ilio-lumbar abscess, treated packing or cutting out ; if in the back, the 
UMass tion of a double jacket must be removed, or it will cause sores. 
Free dusting between the jersey and the skin 

with powdered boric acid, or, in dirty people, with pulv. hyd. ammon., is 
useful. From six to eight bandages are usually required for a jacket in a 
child ; they should be applied in spirals so as to cross and strengthen one 
another, and care must taken not to allow the edges to be thin and weak. 
‘Dinner pads’ are not necessary if the bandages are put on judiciously ; a 
soft patch in the jacket over the abdomen does not demand a re-application 
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so long as the rest of the jacket is firm. In some cases, where, from the 
presence of abscesses in the back, or co-existent hip disease, or flexion of the 
legs from psoas abscess, a jacket is inapplicable, we use a double Thomas’s 
hip splint and find it very useful ; it ensures recumbency, keeps the spine at 
rest, extends the legs, and does not interfere with dressings nor require 
removal (figs. 187, 188). Should the child be fit to be on its legs, it can get 
about, with crutches, in a double Thomas’s splint. 

Poroplastic and other jackets have only doubtful advantages over the 
original Sayre’s, and have many drawbacks ; they are rather. applicable as 
protections after consolidation has taken place than as a mode of treatment 
for active disease. Of the various special apparatus we can only speak 
in the same terms, but not from actual experience of them: we have never 
been tempted to try them. 

While we have described the management of Sayre’s jackets and the jury- 
mast we have personally almost entirely given up their use in favour of absolute 
recumbency with or without a Thomas’s spine splint. We believe no treatment 
is so good as absolute confinement to a recumbent posture; but it must be 
absolute ; there must be no raising of the body for washing or feeding or 
‘ emptying the bowels. The best plan is to keep the child on a blanket- 
covered board on which he can be carried to and from bed and his day-room 
or spinal carriage. From this board he should never be raised, though he 
may be occasionally rolled over on to his side to sponge the back. 

If it were possible to reach and remove the source of suppuration in all 
cases, the management of spinal abscess would be that of all other abscesses 
in connection with bone disease, but the question is not a simple one, and 
each case has to be judged for itself. In cervical disease, as a rule, all 
abscesses should be opened as soon as they develop, for they are apt to track 
widely down the neck or, pointing in the pharynx, to become septic or a source 
of danger from pressure. Hence antiseptic incision, by dissection at the pos- 
terior border of the sterno-mastoid, is the best treatment. In one case where 
the disease was of the spinous process alone, we opened the abscess, and later 
removed the necrosed spine ; and this, perhaps, might sometimes be done in 
necrosis of the bodies as proposed by Sir F. Treves more especially for lumbar 
necrosis. Opening of the abscess in the pharynx is not a good plan, and should 
only be done in an emergency where the pressure is threatening suffoca- 
tion ; even then we should prefer to do tracheotomy and then open the 
abscess in the neck at leisure, allowing the tracheotomy wound to close. 

Abscess due to upper dorsal caries does not usually come to the surface, 
though no doubt it often exists hidden in the posterior mediastinum ; where if 
it gives rise to symptoms it may be recognised, as in the'case related on p. 757. 
Abscess pointing in the lumbar, iliac, or psoas area is the condition most 
commonly met with ; as to its treatment, our opinion is that if the abscess is 
on the point of bursting, or gives rise to much pain, or is increasing, it 
should be opened at once with full antiseptic precautions—the opening 
being made in the loin if there is any cavity there of sufficient size, or, if not, 
in some cases it is a good plan to pass a long probe from the lower opening, 
iliac, psoas, or gluteal, as the case may be, and cut down upon it in the loin, 
Where the abscess is small, chronic, and stationary, and where no-adequate 
treatment has been hitherto adopted and there is not much pain, it is 
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justifiable to wait. The pus may be absorbed, there may be no sequestra 
to keep up irritation, and the caries may subside with rest, while we cannot 
remove the disease if it does ‘not subside. When once opened there is 
always the possibility of dressings slipping and the wound getting foul, with 
the usual result of slowly progressive or acute septic poisoning. But if the 
conditions mentioned above exist, or if the abscess is large or does not 
subside after a few weeks of absolute rest in bed, it is better emptied. All 
spinal abscesses, when opened, should be dealt with by the method already 
mentioned as suitable for chronic abscesses elsewhere—i.e. they should be 
opened freely, all their contents thoroughly wiped and washed out ; the wall 
of the abscess being thoroughly cleaned, and the wound closed without 
drainage. Should there be subsequent evidence of sepsis from imperfect 
management of the wound, it must be opened and drained, but this must 
be looked upon as a serious disaster. If, however, the wound heals without 
fever, but the abscess gradually refills, the failure is due merely to incom- 
plete removal of the diseased material, and the operation must be repeated 
as often as fluid re-collects. By this method. excellent results will be 
obtained if—and this is the whole question—sepsis is avoided. As to lumbar 
exploration and removal of sequestra, the plan introduced by, 51x 4s... Ereves; 
we confess we rather agree with Mr. Owen that, while opening the abscess 
as near the seat of disease as possible is of course good, it is but rarely that 
we can hope to make out the exact condition of parts or find the sequestra 
in situ, and the method is, as already pointed out, only applicable to lumbar 
disease. Nevertheless the abscess should be explored with the finger in 
order to ascertain the size, shape, and relations of the cavity, as well as to 
reach, if possible, the original seat of the disease and remove any sequestra 
and wash or sponge out any caseous lymph lying loose in the abscess cavity. 
This is, of course, quite a different matter from cutting down upon vertebral 
bodies. It is not wise to scrape these abscesses or to use any strong anti- 
septic lotion, since anything more than gentle wiping out is apt to lead to © 
bleeding from the wall of the cavity, and any strong lotion may be imper- 
fectly.emptied out of the cavity, and so may give rise to poisoning. 

Where paraplegia occurs strict recumbency in bed is the only treat- 
ment, with very careful general management and the utmost watchfulness to 
avoid bedsores. All discharges must be carefully cleaned away and the 
parts kept dry and powdered with boric acid. Occasional washings with 
strong spirit tend to harden the skin and prevent pressure sores. Any con- 
tractures of the limbs should be prevented as far as possible by suitable 
appliances. The internal administration of large doses of iodide of potassium 
is highly recommended by our friend Dr. Gibney, of New York, but it has 
failed in our ownhands. Mercury may be tried with advantage in some cases. 
Counter-irritation in the form of blisters or the actual cautery is sometimes 
of service. Where the paraplegia resists all treatment for a long time, the 
question of ‘laminectomy’ and removal of the source of pressure is to be 
considered. In one case in which we operated we removed a thick layer 
of lymph from within the spinal canal, and a paraplegia of six months’ 
standing, which had resisted all other modes of treatment, at once began 
to improve, but the benefit was only temporary. In two of our cases com- 
plete recovery of power of walking followed the operation, but we limit 
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its application to cases in which paraplegia has persisted after at least six 
months’ absolute recumbency. In cases where paraplegia has come on 
rapidly, and is due to pressure of an abscess, the operation should no 
doubt be done earlier (vide Thorburn, ‘Brit. Med. Jour.” June 30, 1894). 
Sufficient success has been obtained by laminectomy to fully justify it 
in cases where paraplegia does not improve by long-continued rest. The 
cord may be compressed by sequestra or by an extradural abscess, or 
possibly by distortion of the spine, but most commonly the pressure is due 
to effusion of thick tough lymph on the surface of the theca. For details of 
the operation we must refer to the special works on operative surgery. After 
the operation some such apparatus as that figured (fig. 187, A, C, or E) should 
be applied until the parts have consolidated. Our own experience is that 
the operation is seldom called for, and that the great majority of cases of 
compression paraplegia improve by continuous rest in bed. 

Disease of the sacrum, with abscess pointing into the rectum, is a de- 
sperate condition. The abscess is certain to be septic, and can only be 
reached through the rectum unless it has burrowed down to the sciatic 
notch, or points at the back, as it may do. In one case we tried to remove 
the disease, but in consequence of patency of the theca below its normal 
point it was wounded, and the child died of meningitis ; the Post-mortem 
showed that any such operation would have been exceedingly difficult, and 
probably impracticable. 

The prognosis in spinal disease depends upon the stage to which the 
mischief has advanced, the presence of other tuberculous lesions, and the 
amount of care that can be bestowed upon the case. It is not necessarily 
bad, and under favourable circumstances is decidedly good ; but from one 
to three years’ treatment or even more is required. 

Atlanto-axial disease is, as already remarked, rare in children ; it is essen- 
tially the same disease as tuberculosis of any other joint, but its importance 
depends upon the effects liable to follow softening of the ligaments and 
_ sudden displacement of the odontoid process, viz. sudden death from pressure 
upon the upper cervical cord. Occipital pain, rigidity and thickening of the 
neck, with perhaps paresis, are the general symptoms ; there may be special 
difficulty in rotating the head. The general rules for cervical caries apply 
in other respects to this locality. 

Disease of the costo-vertebral articulations sometimes occurs, either 
alone, or as a result of extension from disease of the spine or a rib. Pain, 
which may be radiating, and formation of abscess, are usually the only 
symptoms by which the disease can be recognised. The abscess may point 
either in the back or lumbar region ; possibly some cases of psoas abscess 
depend upon this lesion. It is likely to be mistaken for spinal caries, but 
the absence of curvature, the slight, if any, rigidity, and the unilateral pain 
and suppuration, as well as the results of exploration, will probably enable 
the difficulty to be cleared up. Fixation in a plaster jacket with, if neces- 
sary, a window for discharge, or, better still, one of the appliances figured 
(fig. 187) is the best treatment if the disease is intractable. 

Calot’s operation.—The revival of the practice of forcibly reducing the 
deformity resulting from destruction of the vertebral bodies by tuberculous 
disease must be briefly noticed, as the method has been to some extent 
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employed in this country, and more largely upon the Continent and in 
America. 

The plan consists in straightening out an angular curvature by combined 
traction and pressure forcibly applied. That it is possible to reduce the 
deformity by this means in cases where active disease is going on, and even 
in some instances where repair has taken place, there is no doubt. Whether 
the treatment is reasonable and justifiable is quite another question. When 
active disease is going on it can hardly be considered desirable to tear and 
bruise tissues already damaged by the attacks of tuberculosis, and run the 
risk of adding septic infection to the existing tuberculous lesion, nor must 
the dangers of causing tuberculous embolism be forgotten. But, further than 
this, a wide gap is necessarily made in the spine, and we have to consider 
how this is to be filled. The gap is lined with lacerated tuberculous tissue, 
and is filled with caseous material, recent blood clot, and probably 
fragments of carious or necrotic bone. These are not tissues likely to be 
effectual in satisfactorily filling up the chasm, yet they are, apart from a 
recurrence of the deformity and coaptation of the walls of the gap, the only 
material available for repair. 

Other objections to be raised against the plan are the dangers of injury 
to the spinal cord, of rupturing ‘abscesses’ or collections of caseous material, 
of complete severance of the spinal column, and of lighting up a fresh out- 
break of the local tuberculosis. Such are the objections in theory to the 
operation. In practice the record of mortality and bad results, though very 
serious, is not hitherto so bad as might have been expected, but so far as we 
are aware no evidence is yet forthcoming that any repair or filling up of the 
gap by new bone takes place, and therefore we have no ground for believing 
that the restoration of shape will be permanent. 

The strongest argument in favour of the practice is that it is said to have 
been successful in some cases of paraplegia in relieving the pressure, but 
from what we know of the causes of paraplegia in spinal caries we cannot 
expect that this relief will be anything but exceptional. 

On the whole the practice is to be looked upon as wrong in principle, and 
too dangerous and uncertain to justify any further resort to it until it can be 
shown by a record of the cases already operated upon not only that the 
immediate and remote dangers are not great, but also that the improve- 
ment in position is permanent and the subsequent union of the bone secure. 
Mr. R. W. Murray, of Liverpool, in 1897, published reports of two cases in 
which this procedure had been adopted. He gives fost-mortem reports 
showing absence of repair two or three months after the straightening. He 
does not attribute the deaths to the manipulation. We have never been 
tempted to try the method, and it appears that the practice has been wisely 
abandoned. 


CHAPTER XXXIII 


CLUB-FOOT, DEFORMITIES OF LIMBS, ETC. 


THE deformity known as club-foot or talipes may be congenital or acquired, 
The varieties of the congenital affection are named as follows: 
Talipes varus 
yo Valgus™ > \ | 
» equinus 
¥ calcaneus 
Talipes equino-varus 
»,  calcaneo-valgus 


the simple forms. 


the compound forms. 


Talipes cavus may be simple or associated with equino-varus or equinus. 

The only common form of club-foot is equino-varus ; this deformity is 
sometimes called simply varus, but inasmuch as the distortion is a compound 
one in almost all cases, we shall consider it under the more accurate title— 
and this is the more necessary, since its successful treatment largely depends 
upon recognition of this complexity. Calcaneo-valgus is the next most 
common form; the others are only occasionally met with, and as great 
rarities anomalous forms such as calcaneo-varus and equino-valgus are 
seen. 

The general appearance of congenital equino-varus is seen in the figures. 
‘The heel is drawn up (equinus) and the anterior half of the foot is adducted 
and rotated inwards upon an antero-posterior axis, the adduction and 
rotation taking place at the transverse tarsal joint. Considering this 
deformity more in detail, it will be found that abnormalities exist in the 
muscles, ligaments, bones, and fascize of the foot, and, though the subject 
has long been under investigation, we owe to Mr. Parker and Mr. Shattock 
much of our information upon the share taken by these several structures 
in the maintenance of the malposition. We use the word ‘ maintenance’ to 
show that we believe that the deformity is due to persistent fixation of the 
foot in a distorted attitude rather than to any active displacement caused by 
muscular or ligamentous contraction. In describing the anatomy of talipes 
we acknowledge freely our indebtedness to Mr. Parker’s work.! 

In talipes equino-varus the posterior ligament of the ankle joint, the 
anterior part of the internal lateral ligament, and the astragalo-scaphoid and 
inferior calcaneo-scaphoid* ligaments are those which are especially tight. In 
addition to these the plantar ligaments and plantar fascia help to maintain 
the concavity of the sole of the foot which co-exists with the equino-varus. 

1 Congenital Club-foot, 1887. 
2 Constituting the ‘ astragalo-scaphoid capsule’ of Parker. 
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In severe cases the whole of the ligaments on the inner side of the foot are 
shortened, and there may be adventitious fibrous bands. 

Besides the ligamentous structures, the tibialis posticus and anticus, as 
well as the flexors of the toes, the short muscles of the sole, and the muscles 
of the calf acting upon the tendo Achillis, contribute to the maintenance of 
the deformity, though it has been shown that, with the exception of the 
tendo Achillis, all the rest may be divided, and yet, unless the ligaments are 
also cut, but little effect can be produced upon the malposition. This is, 
however, not always the case, and it is probable that the share taken by the 
different factors in talipes is not always the same. Mr. Parker places the 
resisting structures in equino-varus in early life in the following order of 
importance : 

(1) The astragalo-scaphoid capsule. (2) The tendo Achillis. (3) The 
skin of the inner border of the foot. (4) The bony framework of the foot. 
(5) The other ligaments and muscles. 

As to the bones, the trochlear surface of the astragalus is increased poste- 
riorly and diminished in front, and the neck of the astragalus is lengthened 
and directed more obliquely inwards than normal ; the articular surface on 
the head lies further inwards than usual. The ‘ calcaneum lies in a position 
of exaggerated rotation inwards beneath the astragalus, and in one case was 
found fused with the navicular.’ The lower ends of the tibia and fibula are 
rotated inwards. The exact form of the astragalus appears to vary with the 
severity of the case. 

The drawing up of the os calcis tends to throw the head of the astragalus 
downwards, and the front of the foot is inverted at the transverse tarsal 
joint, and so the scaphoid slips partially off the astragalus and comes to 
articulate with the tibia. The cuboid, cuneiform, and metatarsals are also 
rotated inwards, and further retracted by the long and short muscles so as 
to contract the sole of the foot, thus producing cavus. In some cases all 
the tarsal bones show a tendency to curvature with the concavity inwards, 
and the direction of their articular surfaces is altered. The fibula may lie 
entirely behind the tibia, and the tendo Achillis, being brought close to the 
inner ankle, may lie nearer the posterior tibial artery than in the normal 
foot. Inacase we dissected the flexor longus digitorum lay directly over 
the tibialis posticus. Bursze are found over the prominences of the foot, and 
may exist even in intra-uterine life. 

In early stages and slight cases it appears that the astragalus is natural 
in appearance, in more severe deformity it is wasted and the neck deviates ; 
there is not, however, any constant relation between deviation of the neck 
and deformity. In one or two cases that we have seen the deviation of the 
foot inwards was, we thought, at the scapho-cuneiform, not at the transverse 
tarsal joint. The ordinary result of these changes is adduction and rotation 
inwards of the front half of the foot, with elevation of the heel (figs. 189, 190). 

In valgus the whole foot is everted at the ankle or the subastragaloid 
joint, as well as rotated outwards at the transverse tarsal joint ;' and, further, 
the sole is flattened, or in infants oftener convex downwards, the tibialis 
posticus and calcaneo-scaphoid ligaments being stretched and the peronei 
shortened. 

1 So that valgus is not the exact opposite of varus. 
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In equinus the tendo Achillis and posterior ligament of the ankle joint 
are shortened and the astragalus is drawn back, so that only the front of the 
trochlea is between the malleoli ; there are other less important displace- 
ments of other tendons.! Talipes equinus is said to be an exceedingly rare 
condition as a congenital deformity ; we have seen a very pure example in 
which intra-uterine pressure marks upon the knees and shoulders were 
obvious. In ealeaneus the chief contracted Structures are the extensors of 
the great and lesser toes, the tibialis anticus, and the anterior ligament of 
the ankle joint ; thus the foot is flexed upon the leg and the patient walks 
upon the heel ; the front of the foot may be much atrophied. The trochlear 
surface of the astragalus is prolonged forwards as far as the navicular facet, 
and the inner malleolar surface is prolonged forwards (Parker and Shattock), 


Fig. 189.—Severe Talipes Equino- Fig. t90.—Very severe Talipes Equino- 
Varus. Varus, 


We have noticed extreme projection backwards of the os calcis in congenital 
calcaneus, as if the foot were partially dislocated backwards at the ankle, 
a deep depression existing over the front of the joint. Hollow club-foot 
(cavus) depends upon shortening of the muscles of the sole of the foot and 
the plantar ligaments, as well as the flexors of the toes, the tendo Achillis, 
and tibialis posticus. By the arching of the foot and the drawing up of the 
heel the extensors of the toes are put upon the stretch, and hence the toes 
are drawn up in hyper-extension, so that the deformity known as ‘hollow 
claw-foot’ is usually produced. 

The compound forms of talipes need no special description, as they 
consist of combinations of the simple varieties.’ 

1 Vide Mr. Parker’s book. 

? Holmes Coote, in S¢, Barth.’s Reports, vol. ii, 1866, described a ferm of talipes con- 
sisting in rigidity of the tendotAchillis with subsequent developmeft of. flat-foot, of which 

coe 
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Etiology.—Many theories have been proposed to account for the occur- 
rence of club-foot, and it is possible that most of them are true in -certain 
cases ; we do not think any one cause alone will explain all cases of club- 
foot, though the great majority are due to malposition 27 w/ero. 

Central and peripheral nerve lesions, causing spasm or paralysis of 
muscles, may account for some Cases, where, for instance, spina bifida or 
absence of brain (anencephale) is associated with talipes; on the other 
hand, Parker and Shattock found both cord and nerves perfect in a case 
they examined. In opposition to them, however, we must point out that the 
nutrition of the talipedia limbs is often impaired, and they are fat, flabby, and 
toneless ;1 the muscles may, however, react normally to electricity. Intra- 
uterine pressure associated with deficient amniotic fluid (Cruveilhier) is no 
doubt the cause in some children. We have found talipes associated with 
intra-uterine constrictions and amputations from amniotic bands,’ and in 
another case, alluded to above, the deformity co-existed with pressure marks ; 
but the distortion is also found where the liquor amnii is abundant, and such 
explanation hardly accounts for single talipes as the only malformation. 

A persistence of the natural early foetal position (Eschricht) explains some 
cases (of equino-varus and, later, calcaneus); in others, again, deficient 
development of parts is the cause, as in cases where congenital absence ot 
the fibula has produced valgus, and this may be compared with fig. 204, of 
absence of the radius producing club-hand.* Hueter supposed that obliquity 
of the neck of the astragalus was a cause, but, as shown by Parker, this may 
occur without talipes, and talipes may exist without it. Intra-uterine joint 
disease possibly explains some cases, and adhesions are found in certain 
instances in the joints. Cruveilhier, Férster,t Parker and Shattock, and 
Silcock have pointed out that where the limbs are interlocked in abnormal 
positions they will exert pressure on each other quite independently of the 
amount of fluid ; we have frequently seen cases where clearly the feet had 
‘nterlocked ; the one foot, being in a position of extreme calcaneo-valgus, 
was received into the concavity of the other, which had severe equino-varus.° 
For further discussion of the subject we must refer to the admirable works, 
so often quoted, of Messrs. Parker and Shattock, and, in acknowledging our 
‘ndebtedness to them, we can confirm many of their observations by our 
own ; we think that nearly, but not quite, all of the cases can be explained 
mechanically by pressure or position 7 m/ero, bad packing as it were, and 
so-called ‘club-hand’ is, we believe, due to the same cause. One of the 
strongest proofs, to our mind, is the tendency seen in children to assume, 
long after birth, the position they occupy in utero, with the feet or hands 


it appears to be an early stage ; he called it ‘rectangular talipes equinus,’ the. foot being 
kept at a right angle with the leg. 

1 Possibly this may be explained by the absence of natural exercise 7” utero, when the 
feet are interlocked or misplaced. 

2 Parker and Shattock also mention a case of theirs. 

5 Club-hand is, however, probably the result of pressure causing arrest of development 
of the pree-axial border of the limb. 

4 Missbildungen des Menschen, Taf. xxvi. fig. i., from Cruveilhier ; the figure is copied 
in Bodenhamer, as the subject had also imperforate anus. 

5 Confirmation of this view of the causation of talipes is found in the other deformities 
similarly produced, such as ‘genurecuryatum, &c,’ Vide figs. 206, 207. 


Etiology of Club-foot ea 


locked in the talipedal attitude (fig. 191). The result of habitual positions in 
producing curved bones in rickety children js interesting also in this relation 
(vide fig. 44). 

It is sometimes said that talipes is merely an arrest of development, a 
‘failure to unwind’ the foot from its earlier or later foetal position: we think 
this hardly fully expresses the truth, there ‘is something more; an actual 
pressure and squeezing together of the parts in an abnormal position is 
certainly what has occurred—in most of the more severe Cases at any rate. 

As to the degree of deformity, we cannot do better than quote Mr. 
Parker’s words : ‘When the cause begins to act very early in, and continues 
throughout, intra-uterine life, the deformity will be a very fundamental one ; 
whereas, if the cause begins to actat a later period, or if it be continued for 
a short time only, the resulting deformity will be less severe’— Brit. Med. 
Jour.,’ October 27, 1888. 

The ¢reatment of all cases of club-foot in children can be successfully 
carried out without any but the most simple apparatus, except in the in- 
stances where, from neglect, . 
old cases may require tars- 
ectomy ; we shall, therefore, 
confine ourselves to descrip- 
tion of the methods we have 
found most useful, and omit 
all reference to costly and 
complicated appliances. The 
general principles of manage- 
ment are the same for the 
different forms of club-foot, 
so that we may take an 
ordinary case of equino-varus 
as.a type. Several questions 
have to be considered, such Fig. 191.—Showing how Talipes is produced by ‘ bad 
as (1) When is treatment to packing.’ (From a photograph by Mr. C. S. Ashe.) 
be begun? (2) Is a cutting 
operation to be performed ; if so, what structures should be divided, and 
at what age? (3) When operation is required should all the tense struc- 
tures be divided at the same time, and should reduction of the deformity 
follow immediately on the operation or be delayed? (4) What is the 
best apparatus to apply ? (5) How long is treatment to be continued ? 

(1) It might be thought unnecessary to insist upon the treatment of club- 
foot being begun immediately after birth, but we have more than once had 
cases, several months or more old, brought for relief, in which not only had 
nothing been attempted, but the friends had been told the child was not old 
enough for any treatment yet. Of course with a child a few days old more 
can be done in a week than is possible in a month with an older child. Treat- 
ment should be begun without a day’s delay. (2) The question of tenotomy 
has been allowed to become largely one of fashion, some surgeons advising 
it in nearly every case, and others insisting not only on its needlessness, 
but upon the harm resulting from it. The rules we follow on this point are; 
If the child is seen within the first few weeks of life, operation is very rarely, 
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if ever, necessary. During the next two or three years two points have to be 
considered : first, what amount of care can be expended upon the case ; and 
secondly, how rigid are the resisting structures, i.e. can the deformity be 
reduced by moderate force? If the child can be thoroughly well looked after, 
and its splints applied regularly and intelligently, operation is not meces- 
sary in most cases under two years old, although it undoubtedly shortens 
the time required for reduction, and is sometimes desirable—certainly so 
where there is much rigidity, and any doubt about the efficiency of the care 
and management. Where the rigidity is so great in a child over three 
months old or thereabouts that the deformity cannot be completely reduced 
by reasonable force, operation should at once be performed ; such cases are, 
however, comparatively rare. We see no advantage in forcible ‘ redresse- 
ment? over a cutting operation.. (3) In equino-varus, if all the resisting 
structures are to be divided, those which maintain the varus part of the 
deformity as opposed to the equinus may be cut at the same time, and before 
there is any attempt to remedy the equinus, or both may be done at the one 
sitting. The plantar fascia rarely requires division except in neglected cases. 
Authorities differ as to\the risks of immediate reduction after tenotomy. We 
do not think the matter is one of great importance, and generally settle 
the question by the interval that is to elapse before the next visit ; if more 
than two days, we usually correct the deformity at once. (4) As to the 
question of apparatus, we may say at once that we have never used, or seen 
the advantage of, the more complicated instruments—shoes modified in 
various ways from Scarpa’s, taliverts, and so on; they are too expensive for 
the hospital class, and in all classes we are quite satisfied with the results to 
be obtained by much more simple means. 

Practically we find one of three appliances will meet almost every case ; 
two are of Dr. Little’s invention, and the third is a slight modification of 
Barwell’s artificial muscle plan. To take a case of equino-varus in which 
the varus is to be remedied first. The first appliance is adapted only to 
‘nfants or children a few months old. It is simply a strip of thick block- 
tin long enough to reach from the knee to just beyond the end of the toes 
when the foot is pointed (fig. 192). This is bent to fit the foot along its 
outer side in its full equino-varus position. It is then bandaged on, no 
attempt being made to remedy the equinus or varus ; when it is securely 
fixed to the leg and foot, the front of the foot (i.e. the part beyond the trans- ' 
verse tarsal joint), together with the tin, is gently bent outwards so as to 
slightly improve the varus, leaving the equinus unaltered. The foot is left 
in this position till the next day, or, longer if absolutely necessary, when the 
bandage is re-applied and a little further correction employed, and so on till 
the varus is somewhat over-reduced. The equinus is then dealt with in the 
same way, the splint being applied to the back of the limb. The second 
appliance (fig. 194) 1s simply Dr. Little’s tin splint. It may be used with the 
foot-piece fixed at a right angle with the leg-piece, or better movable, so as 
to remedy the varus alone first. This splint is applicable to older and more 
rigid cases, as it is a much more powerful appliance than the last. It 1S 
useful sometimes to have a slit cut in the metal at the angle between the 
leg and foot pieces running a little distance along the edge of the sole ; 
through this slit the bandage is carried, and so the heel is more securely 
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fixed down. The third apparatus is Barwell’s artificial muscle, somewhat 
modified. The way of applying the muscle is that shown in fig. 193. The 
principle of the elastic traction method, which we owe to Mr. Barwell, is of 
the utmost value in orthopedic work. In talipes the continuous traction 
and the possibility of taking off the apparatus and moulding and massaging 
the limb are of the greatest importance. The continual play of the elastic 
tends to develop the action of the muscles as well as to correct the deformity, 
and, combined with massage, helps to improve the defective development 
of the limb which so often co-exists with talipes. The plan we adopt usually 
is to use one or other of the tin splints, generally the first, until the deformity 
is so far corrected that the muscle can be efficiently applied ; the latter is 
then worn till the cure is complete. 

As to the duration of treatment no hard-and-fast rule can be laid down : 
it varies in each case with the rigidity of the parts, the age of the patient, 
and the care expended upon it. If the case is seen early, or if operation is 
decided upon, an artificial muscle can usually be applied in a few days. As 
soon as this can be used the drudgery of the task is over, but the case cannot 


Fig. 194.—Little’s Tin 
Talipes Shoe, which 
may have a joint at 
the junction of the 
sole and leg pieces. 


Fig. 192.—Little’s plain 
Tin Splint. 


Fig. 193.—Artificial Muscle applied to correct Equino-varus. The felt band 
is kept well over the balls of the toes. (Drawn by H. Irving, M.B.) 


be considered cured ; hence the answer to the fifth point, that of the dura- 
tion of treatment, can only be general. As Dr. Little pointed out, no case 
is safe from relapse until the patient is old enough to watch himself and 
correct the earliest sign of return of the deformity, although by the use of 
the artificial muscle another dictum of his, that there must be no walking 
till the deformity is remedied, may be set aside. Great care is required, in 
applying the splints, not to be deceived by the rotation of the limb, and 
until the artificial muscle can be applied so as to slightly over-correct the 
deformity no walking is to be allowed ; after this point is reached it does no 
harm, but rather good. The essence of the matter is largely in the amount 
of trouble taken with each case by the surgeon and the friends. 

Some other points in management must be also considered. Manipula- 
tion, i.e. firmly holding the foot in a slightly over-corrected position, is 
exceedingly useful, and should be daily employed each time the splints are 
removed—or if, unfortunately, from pressure sores or other causes, the 
apparatus has to be left off, frequent manipulation prevents time from being 
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lost. The leg should be firmly grasped in one hand, in such position that 
the patella looks directly forwards, and then the other hand should be used 
to slowly turn the foot into position, bearing in mind, in each case, the seat 
of the deformity ; thus in varus the ankle joint must be steadied and the 
rotation made at the transverse tarsal joint. 

Pressure sores are to be avoided by regular daily renewal of apparatus, 
and avoidance of rucking up of plaster or bandages; though, perhaps, 
strapping is more apt to cause sores than webbing,’ it is easier to keep on 
in the early stages of treatment ; we, however, generally use thin saddler’s 
felt or webbing for the foot-strap, and carry it round the ankle and foot in 
the fashion shown in fig. 193. 

Should it be decided that tenotomy is required in a given case, the rules 
for its performance are as follows. To divide the tibialis posticus the limb 
is laid upon its outer side upon a firm pillow, the posterior border of the 
tibia is felt for, and the tenotome passed in two fingers’ breadth (in an infant) 
above the inner malleolus, in such position that its point just hits the edge 
of the bone ; the knife is then slipped close to the bone, between it and the 
tendon, and its edge turned towards the tendon ; the foot is then held so as 
to correct the deformity, and by a gentle levering motion the tendon is 
divided, cutting towards the skin; as soon as the tendon is felt to snap, the 
knife is withdrawn and a collodion pad and bandage applied. Occasion- 
ally bleeding is free, but readily stops on pressure, and no bad result 
follows. If the edge of the tibia cannot be felt, a point midway between the 
front and back of the limb marks its position. The better plan is to divide 
the tibialis posticus, together with the ligaments, through one puncture 
opposite the transverse tarsal joint in the posterior crease of the sole. 

The tibialis anticus is best divided upon the dorsum of the foot, just before 
its insertion into the inner cuneiform ; it is easily felt, and the knife passed 
beneath it, and division effected as in the posterior tendon. 

The tendo Achillis is perhaps the simplest of all. It should be cut 
about 8 inch above its insertion, at its narrowest part, the knife being passed 
well beneath it (i.e. nearer the tibia), from the inner side while the limb lies 
on its anterior surface. Personally we prefer to pass in the knife while the 
tendons are held tense and can be plainly felt ; others prefer to tighten only 
after the tenotome is beneath the muscle. 

We are much in favour, in suitable cases, of Mr. Parker's plan of dividing 
all rigid structures at the transverse tarsal joint, and not limiting the section 
to the tendons or fascia. The tubercle of the scaphoid should be felt for 
and the knife passed in at the inner border of the foot, just behind the bone ; 
the edge is then turned towards the joint and made to cut well into it, 
dividing everything until the foot readily yields; by thus severing the 
ligaments subsequent reduction is rendered much easier. Where this plan 
is adopted, the tibialis posticus and anticus are divided at the same time as 
the rest of the rigid structures ; the internal plantar artery is necessarily 
cut, and we have once seen a traumatic aneurism result, but no serious ill 
effect need be feared, even if bleeding is free at the time.” The anterior 

1 Vide Golding Bird, Guy's Hospital Reports, 1882. 

2 Other cases of aneurism following division of the plantar fascia are on record—vzde 
Walsham, Lazcet, January 28, 1888. 
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and posterior ligaments of the ankle joint require division in some cases of 
calcaneus and equinus respectively. 

It should be remembered that in second tenotomies the characteristic 
snap is often not felt. 

We are not satisfied with the results of fixing feet in plaster of Paris, 
either with or without tenotomy, but much prefer an arrangement where the 
pressure may be altered frequently. 

Where the artificial muscle plan is being employed, if tenotomy is re- 
quired at all, it is usually the tendo Achillis that needs division, since the 
plaster is apt to slip up towards the heel in such cases. Where the other 
splints are used, it is better, if the varus is corrected first, to divide the 
tibial tendons, &c., three or four weeks before the tendo Achillis ; some 
surgeons prefer always to divide the Achilles tendon first. The peronei rarely 
require division (we have never seen a case suitable for peroneal tenotomy) ; 
if they do, the section is made two fingers’ breadth above the outer malleolus. 
The extensor longus digitorum and proprius hallucis may be divided just below 
the annular ligament, but we have never found the operation necessary. 

Congenital valgus is best treated by a muscle applied so as to exert 
pressure in the opposite way to varus ; it is, however, not so readily corrected. 
The rare equinus requires muscles on both sides to draw up the toes, usually 
after tenotomy. Calcaneus is best treated by the tin strip (fig. 192) or the 
jointed form of the splint (fig. 194). 

Talipes cavus is often remedied by division of the tendo Achillis only ; 
in other instances the resisting structures in the sole may require section. 
Where there is much cavus with equinus it is sometimes necessary to attach 
the ‘muscle’ toa thin metal plate moulded to the balls of the toes, to prevent 
the foot strap from slipping into the hollow of the sole. 

There is no doubt that tenotomy alone is in many cases inadequate, and 
has been, with the exception of division of the tendo Achillis, largely given up 
in favour of the more complete and scientific operation of ‘syndesmotomy ’ 
(division of ligaments) described by Parker. Of ‘open division’ (Phelps’ 
operation) of all the resisting structures, including the skin, we have little 
experience ; we have, however, had one or two cases in which after ‘ syndes- 
motomy’ at the transverse tarsal joint the skin has given way under the 
strain of forcible reduction of the deformity. The only harm resulting has 
been delay in the healing of the wound and some little increase in difficulty 
in the application of the ‘muscle’ The principle of the plan does not 
commend itself to us. 

Excision of one or more bones of the tarsus for inveterate club-foot, as 
employed by Davies Colley, Davy, Lund, and others, is an operation to be 
reserved for severe cases in older children, and only employed when there is 
no hope of remedying the deformity by other means. 


The operation we prefer consists in making a L-shaped or oval incision on the outer side 
of the foot, the horizontal limb running along the outer border, and the vertical part passing 
across the centre of the cuboid. The flaps are reflected, the bones exposed, the tendons 
being drawn aside, and a wedge of bone is removed entire or piecemeal from the outer 
side of the foot ; a chisel or osteotome is the most convenient instrument for the purpose. 
Various lines of section are employed, but the general rule is to remove the cuboid always, 
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and as much of the adjacent bones as the individual case may require ; the cuneiforms, 
head of the astragalus, bases of the metatarsal bones, and front of the os calcis may all 
require to be taken away.! After the operation the foot should come readily into position ; 
all bleeding having been stopped, and the dressings applied, the limb is at first fixed 
lightly on a back splint. The wound often heals somewhat slowly, and until it is super- 
ficial we prefer not to use forcible corrective apparatus ; usually in about a fortnight the 
muscle may be applied. It is a good plan to take away an oval piece of the thick callous 
skin and the underlying bursa from the dorsum of the foot. We look upon the operation 
as a very valuable one in suitable cases—for instance, where the patient walks upon the 
dorsum of the foot and pressure sores are prone to develop, while all the structures are 
rigid (vide fig. 190). 

Excision of the astragalus alone, we think, is best adapted for paralytic cases—in such 
instances we have removed the bone with excellent results ; it may be done without division’ 
of any important structure, by an incision over the ankle joint, carried from the tibialis 
posticus to the tibialis anticus, and another one at right angles to this, along the inner 
border of the latter tendon. By a little careful dissection the bone can be got out, the 
only difficulty being with the interosseous ligament. After the operation a shapely foot 
with a good arch still remains. Other incisions may be used. 


The most common forms of paralytic (acquired) Talipes are equino- 
varus and valgus ; these, so far as the deformity goes, are usually readily 
treated by the artificial muscle method, and the effect is generally immediate 
and to a certain extent satisfactory ; it does not, of course, remove the weak- 
ness and flabbiness of the foot, but it prevents actual turning outwards or in- 
wards, and makes walking much steadier and more sightly. Where, however, 
from long neglect the deformity is irremediable by these means, the method 
of excising the astragalus already described may be required. In very severe 
cases of infantile paralysis, where the foot is perfectly powerless, and espe- 
cially where the paralysis extends above the knee, and the knee joint is 
flexed, the limb being flail-like, short, and useless, amputation may be 
required ; this, however, should never be done in childhood, since there is a 
possibility of improvement. The attempt to convert the flail-like distorted 
limb into a stiff stable support by resection of the knee and ankle joints 
(‘ arthrodesis’) gives very satisfactory results. In a case we operated on in 
1884 there was very considerable improvement—this was, we believe, the 
first case operated upon in this country. Further experience has proved to 
us the great value of this operation in suitable cases. Walsham practised 
shortening the tendons by excision of a part and suture of the divided ends, 
thus correcting the deformity and allowing the lax muscles to act ; we also 
tried the plan, with fair results in two or three cases. It is sometimes of 
much value. Nicoladoni, Eve, Goldthwait and others introduced the method 
of attaching healthy Toeeles to the tendons of paralysed ones so as to restore 


1 The principal modes of tarsectomy are : 
im Halles of a wedge of bone, irrespective of joint lines (Davies Colley). 
: ,, cuboid (Little). 
astragalus (Lund) (chiefly, we think, applicable to acquired talipes). 
dy ’,, astragalus, cuboid and scaphoid (West). 
y , wedge from the neck of the astragalus (H eter), 
. Linear eh orhe) of the tarsus or of the leg above the ankle joint (Hahn). 
7. Excision of a wedge from the transverse tarsal joint, &c. (Rydygier) : vide Rydy- 
gier, Berlin. Klin. Woch. February 5, 1883. . 
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the lost power of the limb, a process of muscle grafting or myoplasty. Good 
results may be expected in properly selected cases. 

This subject of tendon grafting has attracted much attention in the last 
few years, and although its value has been exaggerated it is undoubtedly an 
exceedingly useful procedure in suitable cases. Certain definite principles 
must be borne in mind in carrying out the operation. First, it is of course 
inapplicable when the limb is entirely paralysed and flail-like, or when the 
child’s mental capacity is too defective to be useful. Then it is of great 
importance that the selected sound muscle should as far as possible run 
in a parallel direction to the one to be reinforced, and not have to turn 
round an angle or pull 
obliquely. Next, it is better 
to fix the sound muscle, 
if possible, to bone or 
periosteum rather than 
into a weak paralysed 
tendon. It is, of course, 
essential that any actual 
contractures or rigid re- 
sistance should be over- 
come, to make it possible 
for the muscle to act : thus 
division of contractured 
muscles and fasciz or 
even shaping of bones 
may be necessary. The 
actual method of fixation Z 
of tendon is a matter of _ "lll 
choice. A whole sound ‘ 
tendon may be grafted, or 
it may be split, and part 
of it spliced to the divided 
paralysed tendon or at- 
tached to its side without 
division, in various ways. 
But, as already stated, Fig. 195.—Acquired Talipes following measles, probably due 

: 3 : to infantile paralysis. 

when practicable it is 

better to implant sound tendon on a new bony insertion. It is important 
to avoid, when a case is seen early enough, any over-stretching of paralysed 
muscles, and to remember that tenotomy of a weak but contractured muscle 
tends to improve not only position but the nutrition and power of the part. 
In any case careful consideration and planning of the operation beforehand 
is important. As instances, in valgus a portion of the tendo Achillis may be 
split off and attached to the scaphoid. In paralysis of the extensors, the 
peronei may be utilised, and so on. For details of the methods of operation 
reference must be made to works on orthopeedics, but it may be worth while 
to summarise the position. In contractured tendons, division should be 
freely employed. In deformity from spastic paralyses, free division of rigid 
structures is also useful, with subsequent correction of any malposition 
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(see p. 618). In complete paralysis of a part, muscle grafting is of no 
use, but arthrodesis should be employed unless the case is so severe 
as to call for amputation. In paralysis of groups of muscles which 
has lasted long enough to show that spontaneous recovery will not take 
place, a carefully planned operation for muscle-grafting is well worth 
trying, and may avoid the necessity for wearing an appliance or suffering 
disability. It is well not to promise too much in these cases, but merely 
to say that some improvement is probable. The work of Mr. R. Jones of 
Liverpool, and of Mr. Tubby, has done much to popularise ‘muscle grafting.’ 

These paralytic limbs are, of course, prone to become the seat of 
chilblains and-ulcers from defective nutrition. 

Apart from the cases above mentioned of paralytic talipes, where the 
structures are loose and flabby, are the deformities in which contractures 
have taken place as a result of 
paralysis of certain groups of 
muscles. Of these the most com- 
mon are talipes cavus (arcuatus 
or plantaris), in which after 
paralysis of the extensors of the 
foot the muscles and ligaments 
of the sole and calf contract, 
producing varying degrees of 
deformity and concavity of the 
sole of the foot, together with 
elevation of the heel (equinus). 
In some instances the pointing 
of the foot produces secondary 
retraction of the toes (hollow 
claw-foot) by the strain of the 
extensors. The distortion re- 
sulting from the conflicting 
forces occurs mainly at the ankle 

joint, the medio-tarsal and the 
Fig, 196.—Acquired Talipes calcaneus, x T2: 
infantile paralysis. metatarso-phalangeal joints (see 
fig. 144). All grades of deformity 
are met with, from slight exaggeration of the arch of the foot to the most 
extreme equinus, 

In slight cases, manipulation or the use of artificial muscles without any 
‘operation will remedy the distortion, but in the severer forms of old-standing 
cavus and equinus, division of the tendo Achillis, or of more or fewer of the 
resisting structures in the sole, will be required. After operation an artificial 
muscle should be used, and kept on till all tendency to re-contract has 
ceased. In troublesome cases of ‘cavus’ we attach the artificial muscle to 
a thin steel sole plate, which is modelled to fit over the balls of the toes, 
and so get over the difficulty of the tendency of the foot strap to slip into 
the hollow of the foot. When the contracture has been overcome the 
question of myoplasty may arise. 

Patients, the subjects of club-foot, often suffer from complications of this 
condition. Bursz develop over the points upon which pressure is made, and 
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these may become inflamed and Suppurate, giving rise to obstinate sores, 
which will not heal and acquire callous edges. In some cases rest and 
ordinary treatment suffice, in others tarsectomy or even amputation may 
be called for. Pirogoff’s or even Chopart’s operation should usually be done 
in such cases in preference to Syme’s amputation. 

The whole foot and leg in severe cases is smaller and weaker than the 
other, and often shorter. The wasting of muscles, &c., is extreme in some 
instances, even when no paralytic condition has existed. The movements 
of the ankle-joint become altered, and it develops into a ball-and-socket 
rather than a ginglymoid joint 
(Jorg). The metatarsal bones are 
usually shorter than normal, a con- 
dition due to the contraction of the 
plantar fascia, according to Borck. 

Treatment of club-foot in all 
cases must be kept up constantly 
until all tendency to relapse ceases. 
Dr. Little remarks that such 
patients require watching until 
puberty, and, as already pointed 
out, the result depends . entirely 
upon the amount of care and per- 
severance expended upon them. 

Relapsed club-foot after teno- 
tomy is much more difficult to 
treat than it is in cases where 
nothing has been done ; tenotomy 
should, however, be repeated and 
the usual methods carried out. 

Flat-foot.—Apart from con- 
genital and paralytic valgus is 
the common condition known as 
spurious valgus, pes pronatus ac- 
quisitus, pes planus, or commonly Fig. 197.—F lat-foot ina boy aged 133 years. 
flat-foot. Though this affection is 
not by any means peculiar to childhood, it most commonly comes on in 
the later years of childhood or adolescence ; sometimes, however, it occurs 
earlier (fig. 37 e¢ seq.). 

The condition is essentially one of relaxed ligaments and muscles, and 
comes on usually in weakly overgrown children, who have been kept too 
much on their feet—especially if they are rickety also. It is one of the 
conditions arising in ‘rickets of adolescence.’ 

The prominent part assigned to relaxation of the inferior calcaneo- 
scaphoid ligament in the production of flat-foot is hardly deserved, since the 
tibial muscles, the flexors of the toes and hallux, the short sole muscles, the 
plantar ligaments, the plantar fascia, and the peroneus longus all take a 
share in supporting the arch, and the condition is in most cases the local 
expression of a widely spread weakness rather than the result of yielding of 
any one structure. In a few cases flat-foot is the result of injury. 
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Lowering and inward projection of the head of the astragalus, with loss of 
the arch of the foot and its elongation, are the prominent features of the 
affection. The sole may be flat or even convex, and the inner border early 
becomes convex also; there is usually pain over the head of ‘the astragalus, 
often also across the dorsum of the foot and beneath the outer malleolus, 
-and very commonly also in the first metatarso-phalangeal joint (one form of 
‘metatarsalgia’). Often the patient applies for relief entirely because of the 
pain in this joint. | 

The prominent projecting mass on the inner aspect of the foot is not, 
however, by any means always the head of the astragalus only ; it is often 
the tubercle of the scaphoid, since this bone is 
frequently pressed downwards and inwards by the 
astragalus, so that yielding takes place rather at 
the scapho-cuneiform than at the astragalo-scaphoid 
joint. In some cases the prominence is shared | 
equally by the astragalus and scaphoid. In any 
case where the deformity is marked there is a deep 
depression on the dorsum of the foot, due to the 
slipping away of the head of the astragalus. 

In early stages the deformity is only seen when 
the patient is standing, when the whole foot may 
be seen to collapse and spread out in a toneless 
fashion, the transverse arch also giving way. In 
later stages the foot becomes fixed in its distorted 
position, and cannot be replaced. In intermediate 
stages replacement is possible ; sometimes in 
manipulating the foot adhesions give way and the 
arch is restored for the time. These adhesions 
are the result of chronic inflammatory changes 
which are specially prone to occur in the metatarso- 
phalangeal joint of the great toe, but may attack 
several joints and the sheaths of the tendons. 
Occasionally a violent spasm of the tibial muscles 
P _ is seen pulling the foot into a position of varus— 
E LECT RIS darsiey. this is a sort of expiring effort, and when it is over 

Flat-foot. (H. Irving, M.B.) flat-foot is seen. 

The treatment of this disease consists in pre- 
venting the child from standing long at a time, and improving its general 
condition ; next, the deformity must be reduced; in ordinary cases an 
artificial muscle, applied so as to support the head of the astragalus, is per- 
fectly efficient in relieving pain and restoring the arch of the foot, and 
any reasonable amount of standing and walking can be done from the 
first as soon as this is applied. It is the only form of apparatus we use 
now, and it very seldom fails if properly applied. In some cases it may 
be necessary to break down the adhesions first, but in children this is rare. 
It is, however, important that the foot be moulded into good shape each 
night and morning. 

Standing and walking on tiptoe, dancing, and friction are all useful 
supplementary means, as pointed out by Ellis, who is of opinion that the 
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flexor longus hallucis is a very important factor in tying together the pillars 
of the arch of the foot (‘ Lancet,’ February 9, 1884). In slight cases it is’ 
often sufficient to thicken the inner side of the boot, both sole and heel, so as 
to throw the foot into a varus position. This of course in addition to the 
exercises. 

No operation is ever required for acquired flat-foot in children. 

A form of distortion in which there is adduction of the foot, or rather 
rotation inwards, in which the deformity depends upon a rotation of the 
whole leg, is sometimes met with. It gives rise to the condition popularly 
known as ‘ duck-toes.’ The unsightly 
gait may be due to congenital mal- 
position or to rickets; it has been 
proposed to call the deformity ‘club- 
leg, and to remedy it by osteotomy 
of the femur (vide supra, chapter on 
RICKETY DEFORMITIES ; also Parker, 
‘British Medical Journal,’ Oct. 27. 
1888). 

Wry-neck or Torticollis is a fairly 
common affection in childhood, and 
may be due to any of the following 
conditions : 

1. It may be congenital, probably 
due to malposition 27 u¢ero—sometimes 
to mal-development, as in a case of 
our own, in which wry-neck, deficient 
development of the external ear, 
mastoid region, and lower jaw co- 
existed with cleft palate and mental 
deficiency.! 

2. It may result from injuries at 
birth, lacerations of muscles, &c. Volk- 
mann has found the sterno-mastoid 
represented by a band of cicatricial 
tissue. Sterno-mastoid tumour (p. 25) is sometimes followed by torticollis, 
the injured muscle subsequently becoming contracted. We have had several 
cases in which there was a history of sterno-mastoid tumour in infancy. 
(See D’Arcy Power, ‘ Med. Chir. Trans.’ vol. Ixxvi. 1894.) Petersen, however, 
thinks the hematoma is a result of injury to the previously shortened muscle, 

3. It may be spasmodic, due to central or peripheral nerve lesions or 
reflex irritation. 

4. It may result from suppuration in the neck, due to either glandular 
abscesses or cervical caries, causing matting together of the parts and con- 
tracture of the muscles. 

5. Burns or other injuries may, of course, produce cicatricial torticollis. 

In its most simple form wry-neck is due to contraction limited to one 
sterno-mastoid, which is felt as a hard tight cord in the neck ;, the headin 


Fig. 199.—Congenital Wry-neck. 


' Intercalations of more or less developed vertebral bodies may produce wry-neck of 
one kind, as it may lateral curvature, 
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such cases is drawn towards the shoulder, and the face turned towards the 
opposite side (fig. 199). 

Golding Bird? is inclined to consider the condition due to a cerebral 
lesion analogous to the cord lesions in infantile paralysis. 

In other instances the sterno-mastoid is not alone affected, but the 
scalenes, trapezius, and cervical fascia contribute to the deformity. 

Treatment.—In slight cases in quite young children regular daily stretch- 
ing and manipulation of the rigid muscles may suffice to get rid of the 
deformity. In the severer forms of the affection tenotomy is the only effec- 
tualtreatment. The sterno-mastoid, 
and possibly the trapezius, re- 
quire division. We always now 
divide the muscle through an open 
incision, in preference to the old 
subcutaneous plan, and where the 
cervical fascia is also tightly con- 
tracted it is necessary to divide it, 
and in such cases it is certainly safer 
to make an incision over the muscle 
and gradually dissect through the 
rigid parts in an open wound. 
Some surgeons prefer to divide the 
muscle at its middle. Two days 
after the tenotomy the apparatus 
(fig. 200) recommended by Mr. 
Southam should be applied. The 
following case is characteristic : 


Case.— Torticollis.—John Wm. G., 
age 5 years; admitted August 5,1885. A 
neurotic family history; the child has 
never been strong; the deformity is con- 
genital, but has been getting worse lately, 
and is increased when the child is not 

Fig. 200.—Artificial Muscle applied for Wry-neck well ; has lately had toothache on the left 
after division ofthe Sterno-mastoid. ASayre’sor Side. On admission the left sterno- 
felt jacket is applied to the trunk, and traction mastoid is contracted in its whole extent 
made from a poroplastic cap or ring of strapping. é : ee 

forming a firm prominent band; the in- 

terval between the tendons is deeply 
marked, the sternal tendon being the most prominent. The chin is rotated 
14 inch from the middle line downwards and to the right ; the platysma is also pro- 
minent. August 13, tenotomy of both heads through the interval ; the cervical fascia was 
also partially divided. Antiseptic operation and wood-wool dressing. 14th, no pain ; 
the head was packed in sand-bags. 17th, a plaster-of-Paris jacket was put on with 
hooks fixed in it, and a rubber muscle was applied parallel to the right sterno-mastoid, 
attached to the head by circular bands of strapping. 2oth, another muscle was applied 
in a corresponding position at the back. 22nd, made out-patient. He was seen subse- 
quently, and hardly any visible deformity remained. November ro, 1885, quite well. 


Spasmodic torticollis, if it does not yield to medical treatment, may 
require stretching or resection of the spinal accessory nerve—all causes of 


1 Guy's Reports, 1890 ; vide also Murray, Liverpool Med. Chir. Jour. July 1892. 
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PLATE ll. 


Skiagram of the arm and chest wall in a case of Myositis ossificans, 


showing the bony spines and plates in the muscles. 
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reflex irritation, earious teeth, worms, otorrheea, enlarged glands, &c., 
having been previously removed. 

The other forms of wry-neck require treatment on general principles, or 
are irremediable ; special care must, of course, be taken not to overlook the 
presence of cervical caries. 

In all cases of wry-neck, where manipulation is admissible, steady and 
regular attempts should be made to remedy the distortion ; friction and 
steady stretching of the neck with the hands should be tried, and the child 
made to practise, before a looking-glass, trying to hold the head straight. 
To supplement these means, various apparatus, collars, &c., may be used ; 
the one we have found most efficient is that figured for use after tenotomy. 
In quite young children, of course, no voluntary help from the child can’ be 
obtained, but the friends must be instructed what to do, and in older patients 
it is a good plan, as Mr. Roth has pointed out, to get the child familiar with 
the exercises before the tenotomy is performed, so that no time may be 
wasted afterwards. 

Congenital cases, where the sterno-mastoid alone is involved, are usually 
completely curable ; many of the spasmodic cases get well either spon- 
taneously or after removal of some source of irritation. In cases where 
the scaleni are involved there is more difficulty, and section of cervical 
nerves or of these muscles may be desirable, provided a suitable case 
occur. In many of these patients the face is undeveloped,-or distorted 
on the affected side; secondary lateral curvature of the spine may also 
result. 

It is certain that the condition already described as sterno-mastoid 
tumour sometimes leads to subsequent development of torticollis from cica- 
tricial contracture of the muscle ; in the many cases we have seen, such 
result has followed in several instances, and D’Arcy Power has collected a 
number of other cases. Of. civ. 

No treatment is required for the sterno-mastoid tumour except that watch 
should be kept for the slightest sign of onset of the torticollis, and suitable 
preventive exercises employed. 

Congenital Deficiencies-and Malformations of Muscles are often 
slight, and interesting from an anatomical rather than a surgical point of 
view ; in other instances, such as those where the pectoral muscles are absent, 
in association with arrest of development of the chest-wall, the malformations 
are irremediable ; in others, again, some help may be obtained by elastic 
cords (‘artificial muscles’), or possibly by the transplantation of muscle 
flaps ; for the most part, however, these conditions are beyond the present 
reach of surgery. 

We must just mention the very rare condition known as myosttts OSStficans, 
ot which a remarkable instance was. some time ago under our care. The 
patient was a child of 6 years old ; the affection began about a year before 
and was steadily progressing ; cervical, pectoral, brachial, abdominal, inter- 
costal, and femoral muscles were many of them more or less affected, without 
any disturbance of health so far. No cause is known for the disease, and 
no treatment seems to be of any avail ; the subjects of it usually die from 
interference with the respiratory movements or some intercurrent illness, 
though they may live for years (Plate II,). 
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Tenosynovitis is an affection common in, but by no means peculiar 
to, childhood. Tuberculous tenosynovitis is, however, ‘not rare as a 
secondary condition to joint disease, but occasionally occurring alone ; its 
existence is to be suspected when swelling and suppuration occur in the 
course of a tendon in a tuberculous subject, and its treatment must be on 
general principles—rest and constitutional measures in the early stages, 
and careful scraping if necessary later. We have once or twice seen sup- 
puration in the large palmar sheath, and in one instance it occurred ina 
premature child only a few weeks old, coming on without assignable cause ; 
secondary pyzemic abscesses elsewhere followed, but the child ultimately 
got quite well. 

Bursze in children are not usually very well developed. Patellar bursitis 
is, however, not very rare, and we have seen it lead to disease of the knee- 
joint ; the olecranon bursa.is also occasionally enlarged, while effusion into 
the semi-membranosus bursa is not uncommon: Ganglion is most common 
in the radial extensor tendons and in those of the thumb ; in recent cases the 
fluid may be dispersed by pressure, in others it should be punctured with a 
grooved needle and the clear gelatinous contents let out ; a pad with firm 
pressure should be kept on for three weeks afterwards, or the sac is likely to 
refill. In obstinate cases the sac should be laid open and as much of it as 
possible dissected away. 

Malformations.—Other congenital malformations may be conveniently 
considered as (1) those due to errors of growth in the embryo itself—in- 
herent errors '—and (2) those due to abnormal intra-uterine surroundings— 
acquired errors ; or they may be classified as deformities by excess, deformi- 
ties by deficiency, and deformities by distortion. In either case it is some- 
what difficult to assign to their proper place all the malformations met with, 
and fortunately it is of little practical importance, as far as treatment goes, 
that we should do so. 

Among inherent errors may be classed supernumerary fingers and toes— 
polydactylism ; some cases of webbed fingers and toes—syndactylism ; tri- 
podism ; congenital tumours of the dermoid class—with which might be put 
the cases of so-called fcetal inclusion. Possibly certain less-marked malfor- 
mations, such as those affecting only some of the structures of a limb, con- 
genital varices, venous and lymphatic, congenital muscular abnormalities, 
&c., should be placed here, though these, in so far as they are of surgical 
importance, are more conveniently considered under the organs to which 
they belong. Many instances of inherent errors are better seen in the head 
and trunk, such as a failure of closure of the dorsal and ventral laminz and 
of the ieee arches of the head, meningocele, spina bifida, hare-lip, extro- 
version of the bladder, &c. 

Among acquired errors are all those due to intra-uterine pressure, either 
by the walls of the uterus itself, by amniotic bands (Gurlt),? by pressure or 
violence applied to the uterus from without, or by mere malposition of the - 
foetus 27 utero, at whatever period of gestation they arise. 


1 «Vices of conformation.’ 

2 Or, as Montgomery has pointed out, by bands of lymph stretching from one part 
of the foetus to another ; cf Intra-uterine Amputation, p. 787, and wide Todd’s Encyclo- 
pedia and Ballantyne’s .42tenatal Pathology. 
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In considering what malformations should be placed in this. group, we 
must remember that it is probable that pressure or violence acting in a very 
early stage of development leaves much less obvious signs of injury than if 
it is inflicted at a later period ; thus constriction or pressure during the later 
months of pregnancy may leave distinct cicatrices, while the same forces 
applied earlier may cause deficiencies without any marks of violence or 
scars.! 

In this group will be placed deficiency of limbs, fingers, &c. (intra-uterine 
amputation), as examples of the highest degree of deformity ; also congenital 
constrictions and dimples, together with congenital synostoses or deficiencies 
of parts or the whole of a limb, such as absence of one or more of the carpal 
or tarsal bones,” of the lower end of the radius or ulna, causing club-hand ; 
or mere faults of position such as are found in club-foot, flexed or hyper- 
extended joints, &c. 

The proof that some of these deformities are the result of errors of the 
embryo, and others of abnormalities of the environment (intra-uterine 
pressure, &c.), is in many cases easy, in others impossible. Thus polydac- 
tylism and congenital tumours cannot be the result of intra-uterine pressure, 
while congenital deficiency of limbs is shown to be at least sometimes due to 
constriction by the fact that the amputated limb has been found lying loose 
7m utero, and in other instances the limb has been found incompletely 
severed, or even an unhealed stump has been present. On the other hand, 
the absence of the amputated limb, and the smooth scarless appearance of 
the stump sometimes met with, may be explained by the fact that the limb 
may become disintegrated by maceration zz utero, and if the separation 
took place at a very early stage the scar might disappear during growth or 
become indistinguishable from its small size. Pressure, again, might well 
produce entire arrest of growth of a limb without amputation, and thus 
no scar would be left, while in other cases pressure might produce fusion of 
parts together, as in web fingers. Evidence in favour of this is afforded by 
the co-existence of amputations with webbed fingers (both, in such cases, the 
result of pressure, though even here the webbed condition may have been 
due to mere retarded development from constriction). | 


CasE.— Web Fingers and Toes, &c.—Albert B., age g months ; admitted November 2, 
1885. No history of deformity or maternal impression. Left hand, second and third 
fingers are united as far as the first interphalangeal joint ; there is no nail on the first finger, 
a very imperfect nail on the second. Right hand, the first finger has a deep constriction 
around the last phalanx, with a bulbous enlargement of the end of the finger ; the second 
finger has a similar constriction, but the part beyond is small and almost without nail, 
There is a very deep constriction round the right leg, about one inch above the ankle, 
almost reaching to the bone. The child can stand ou the leg and moves the foot freely. 
Left foot, there is only one phalanx in the great toe, and no nail; the nail of the second 
toe is very rudimentary, and there is a small outgrowth on the fourth toe. Right foot, 


1 Vide Med. Chir. Trans. 1877 for a case of complete absence of both upper limbs 
without any scar ; this was supposed not to be due to amputation. 

* Bryant (Déseases of Children) records a case of congenital absence of the fibula, os 
calcis, cuboid, and three outer toes; and this is not a very rare malformation. 

5 Web fingers are, however, no doubt in most cases due to mere persistence of the 
foetal spade-like condition of the hands. 
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toes perfect, but the foot is hypertrophied and flat. November 5, Didot’s operation on 
the hand. 7th, healing well. 12th, stitches removed ; flaps have united largely, but there 
is some granulating surface. Sent home on November 13. The flaps subsequently gave 
way partially, but were again nearly healed, when the child died at home of broncho- 
pneumonia. 


Suppression of an intermediate segment of a limb, as where fingers are 
found springing from a stump of the upper arm, is probably due to pressure. 

Again, inherent and acquired errors may co-exist, and would be likely to 
do so. A local overgrowth of the embryo might well disturb the relation 
between the uterus and its contents, and lead to deformity by pressure." 

Lastly, reversion, atavism, and so on, must not be left out of sight in 
considering these questions, which cannot, however, be further discussed 
here. 

Whether double monsters, dermoid cysts of the ovary and testis, and 
congenital tumours of various kinds are the result of foetal inclusion, partheno- 
genesis, or gemmation, is a question that cannot be entered upon here ; it 
will be sufficient to say that some cases are certainly the result of fused’? 
embryos--e.g. double monsters, adherent twins, and so on—while some con- 
genital tumours are equally certainly mere errors in the closing in of the 
folds of the blastoderm or of the local involutions by which certain organs 
are formed.t We have had a remarkable case of abdominal tumour in a 
child three months old which proved to be an included foetus lying in the 
lesser cavity of the peritoneum. 

Supernumerary digits are found attached in various ways ; thus, a mere 
little fleshy outgrowth with or without a nail, and with no bony support, may — 
be attached to a more or less normal finger, or the end of a finger may be 
bifid, with two nails. In other instances a supernumerary thumb with two 
phalanges may spring from the joint between the ‘metacarpal’ bone and the 
first phalanx, a common joint existing for the two thumbs, or the extra one 
may be attached to the side of the proper one. It is sometimes not easy to 
make out which is the supernumerary and which the natural digit ; in such 
cases the most useful one should, of course, be left. 

In any case of supernumerary fingers the additional one should be 
removed in infancy, so as to allow the other as far as possible to be trained 
into its proper position. Where a joint is common to the two fingers care 
must be taken not to injure the articulation nor to allow it to suppurate, for 
fear of a stiff joint resulting. Supernumerary toes should be removed if 
they cause distortion of the foot or are likely to lead to trouble in wearing 
ordinary boots. 

For figures and details of the different forms of polydactylism we must 
refer to Annandale’s work on ‘ Diseases of the Fingers and Toes.’ 


| Deficient development of one half of the body, with facial paralysis, has been met 
with (Barker, Clin. Soc. Trans. 1884). 

2 Vide Bland Sutton’s Lecture, Lazce?, 1887-8 ; also Ballantyne’s Ax/fenatal Pathology, 
the standard authority on this question. 

5 «If during development the medullary fold remains cleft, two complete foetuses are 
formed froma single ovum,’ and every degree of combination from twins to very rudimen- 
tary ‘ parasitic’ foetuses may result. (Bland Sutton, Lancet, February 11, 1888. ) 

4 Numerous figures and references will be found in Forster’s Mzssbildungen des 
Menschen. 
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Occasionally cases are met with where more or less of a limb is deficient, 
and the member ends in a pointed or truncated extremity like an amputation 
stump ; this may occur at any point in the length of a limb. Sometimes 
only parts of one or more digits are deficient, sometimes the amputation has 
been incomplete, and a deep sulcus round the finger or limb, with often a 
bulbous expansion on the distal side of it, marks the seat of pressure. This 
constriction in some cases is so tight that there appears to be little left 
undivided except the bone, and this condition we have met with associated 
with talipes ; the movements of the limbs were, however, good, and 
evidently the deeper structures, though compressed, were not divided. We 
have also seen these constrictions associated with dimpled depressions over 
the knees and shoulders, and rigidity of the joints, also the result of intra- 
uterine pressure ; in one instance there was also microcephalus. Most of 
the cases of intra-uterine amputations, and of these constrictions, are the 
result of pressure by amniotic bands or fcetal adhesions, as already pointed 
out ; but it is undoubtedly occasionally true that pressure by the umbilical 
cord, so gradually exerted as not to interfere with its own circulation, may 


Fig, 201.—Double Thumb. Fig. 202,—Intra-uterine Amputation of Fingers, 


produce the same effect. We have not seen a case of constriction requiring 
any operation, though it has been suggested by Mr. Edmund Owen to pare 
the adjacent surfaces and unite them so as to obliterate the groove. 

Nothing, of course, can be done for congenital amputation except the 
use of prothetic appliances, and it is wonderful what use these patients can 
make of their stumps. As already pointed out, in some instances there is a 
distinct scar, in others a smooth unbroken cutaneous surface, and sometimes 
rudimentary digits remain attached to the end of a stump containing only 
the humerus or femur ; this is rather an arrest of growth by pressure than a 
true amputation. So, too, sometimes the femur or humerus js congenitally 
very short or deficient (fig. 203). 

Club-hand, so called, is a somewhat rare affection, resulting from arrest 
of development of more or less of the radius or ulna, with consequent abduc- 
tion or adduction of the hand (Plate III.). The whole prz-axial border of 
the limb may be more or less completely suppressed. It is not in any sense 
really comparable to the ordinary forms of club-foot, and is little amenable to 


1 Vide Neville, Brit, Med. Jour. 1883, Pp. 209, 
3E2 
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treatment. Something, however, may be done by manipulation to remedy 
the deformity and possibly encourage growth of the shortened bone by 
friction and removal of pressure. Less often the hand is fixed in flexion or 
hyper-extension, and in these cases sometimes tenotomy may be required. 
Similar deformities may, of course, result from cicatricial contraction after 
injury. In one instance the radius was entirely deficient on both sides, and 
the ulna was fractured and repaired, probably z” wfero. At the suggestion. 
of one of our Resident Medical Officers, Mr. J. H. Thompson, we trans- 
planted some bone from another child into an incision between the muscles 
_ of the forearm. The wound healed perfectly, and the bone was growing at 
the time of the child’s death from an independent cause two or three weeks 
later ; the position of the hand was 
much improved. Careful bandaging 
and the use of splints will do good in 
some cases if treatment is begun early. 
In some instances it is worth while 
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Fig. 204.—‘ Club-hand,’ so called. There is 
absence of the radius and thumb with ab- 
duction of the hand. 

considering the question of shortening 
the bone on the sound side, so as to 
bring the hand into position, after the 
: . fashion applicable to cases of arrest of 
Fig. 203.—Congenital Arrest of Development : : on : 
of one Lower Limb. growth from epiphysial injuries (vzde 
chapter on that subject). 
web Fingers.—Various degrees of this deformity are met with: thus 
there may be a mere extension of the normal web forwards to the first inter- 
phalangeal joint. In other instances metacarpal bones and phalanges may 
be fused together, or bound in very close contact throughout the whole 
length of the digit ; occasionally the union is only at the distal ends! (vide 
antea). The deformity is usually more or less perfectly symmetrical, and 
often associated with a similar condition in the feet or with some other 
deformity. 
Where there is complete bony fusion of two adjacent digits no attempt 
should be made to separate them; where, however, only skin and sub- 


1 This could hardly be the result of failure of the natural differentiation of the fingers 
in foetal life, which results from the phalanges outgrowing the webs. 


PLATE Ill. 


Skiagram of a case of Club Hand with arrest of development of the 


radial (preeaxial) border of the limb. 
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cutaneous tissue unite the two fingers, they should be separated.. Simple 
division of the web is of little use, since the wound granulates up from the 
bottom and more or less reunion occurs. 

Several plans have been devised to meet this difficulty, such as applying 
an elastic cord between the fingers and fastening it round the wrist after 
division of the web ; perforating the base of the web and putting a thread or 
wire through the orifice and allowing it to heal, and then dividing the web. 
Another mode consists in dividing the web and then bringing a flap of skin 
from the dorsum or palm across between the fingers so as to interpose a 
bridge of skin at the base (Norton). The best plans are the last-mentioned | 
and that advocated by Didot, in which a dorsal flap from one finger and the 
web, and a palmar flap from the other finger and the palmar aspect of the 
web, are cut ; the rest of the web is then divided, and the flaps are wrapped 


ogee 


Fig. 205.—Double Club-hand. 


round the raw surface of the finger, to which they remain attached. In 
doing this operation, however, it will be found that there is not sufficient 
skin to cover both fingers, and one has to heal by granulation. - Web toes 
do not require treatment. 

Congenital Rigidity of Joints and Contractions.—As already stated, 
children are sometimes born with joints, chiefly the knees, elbows, and 
shoulders, which are stiff, or, on the other hand, unduly lax ; and some- 
times these joints are fixed in flexion, sometimes hyper-extended, or at least 
hyper-extensible. In such cases there are not rarely marks of pressure 
about the joints—depressions and adhesions of the skin. Probably the 
conditions determining such deformities are like those causing  talipes, 
viz. intra-uterine pressure or malposition; thus the < genu recurvatum’ 
sometimes seen results from the limbs being packed in hyper-extension 
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along the ventral surface of the body (figs. 206, 207); it is sometimes 
described as congenital dislocation of the knee. In these patients the 
patella is usually either absent or very small ; it, however, develops as the 
position and mobility of the knee are improved by treatment. The rigidity 
and hyper-extension of the joint may be almost perfectly overcome by suit- 
able exercises and apparatus. Failure of developmental rotation accounts 
for other deformities. 

Diligent friction and passive movement, together with the application of 
splints, as the individual deformity 
may require, will sometimes effect 
great improvement ;! in other in- 
stances little success attends treat- 
ment. 

One or more of the fingers or toes 
may be congenitally contracted either 
in flexion or extension ; the contrac- 
tion, often slight at first, tends to in- 
crease asthe child grows. Hammer- 
toe is a result of this condition. In 
most instances it has been shown 
that contraction of the ligaments of 
the inter-phalangeal joints is the 
cause of the deformity. 

We have met with a non-con- 
genital form of contraction of the 
terminal joints of the index and middle 
fingers. The skin and fascia were the 
structures affected, just as in Dupuy- 
tren’s contraction. According to 
Adams, the little finger is more often 
affected, and the deformity is said 
to be markedly hereditary, and to 
be commonly associated with a his- 
tory of ‘hammer-toe.’ ” 

Stretching and simple splints, in 
ordinary cases, is the treatment re- 
quired. If neglected, troublesome 
corns or bunions and distortion of 
the nails may result from pressure 


Fig. 206.—Genu recurvatum and Talipes calcaneus. Go ae 
(From sketch by the late Mr. C. I. Sutton.) of boots. Division of the lateral 


ligaments, or in some cases resection 

of a joint or part of the shaft of a phalanx, or even amputation, may be the 
best treatment for hammer-toe. 

‘Hallux flexus,’ first described by Mr. Davies Colley, is defined as a 


1 Berkeley Hill records a good case in which there was so much rotation that the heels 
looked directly forwards. By the use of apparatus and tenotomy an almost perfect result 
was obtained. Brit. Med. Jour. July 12, 1884; vide also 1883. 

2 Adams, Lancet, December 13, 1890, also 1891; and Anderson’s Lectures, Lancet, 
August 1891. 
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‘progressive diminution in the normal range of extension of the great toe.’ 
It causes lameness, is pathologically closely allied to hammer-toe, and 
requires treatment by rest followed by manipulation and friction, and in 
severe cases by division of the lateral ligaments or osteotomy. (Vzde also 
‘ Metatarsalgia,’ p. 780.) Hallux valgus and other deviations of the toes are 
rarely serious in children, and are usually amenable to treatment by splints, 
or wearing of boots and socks with stalls for the toes. So-called ‘ toe-post’ 
boots are very useful for these cases. 

It must be remembered that some of these patients with distorted 
limbs are cases of cerebral deficiency, and for them of course little can be 
done. 

Congenital Dislocations, so called, of almost any joint may be met with: 
thus the temporo-maxillary, elbow, and wrist joints, the joints of the spine, toes, 
&c., have been found dis- 
placed, though such defor- 
mities are by far most 
frequently met with in the 
hip. These conditions have 
been variously explained : 
injury zz wtero or at birth, 
intra-uterine inflammations, 
convulsions, pressure, ner-. 
vous, bony, and muscular le- 
sions have all been assigned, 
as in club-foot, as causes of 
congenital dislocations. It 
is most probable that, as in 
club-foot, intra-uterine pres- 
sure from malposition is the 
most frequent cause, though 
not the only one. In all 
cases more or less deformity 
of the bony articular surfaces 
is found, and this is of the 
utmost importance, since it 
largely prevents the possi- 
bility of anything like com- 
plete reduction. 


ini congenital disloca- Fig. 207.—Abnormal position 7 aie caasine gene recur- 
7 ) ; vatum and talipes calcaneus, &c. (From sketch by the late 
tion’ of the lower jaw the Mn: ¥. Sutton.) 


condyle and glenoid cavity, 
as well as much of the bony framework of that side of the skull, have been 
found stunted. Occipito-atlantoid dislocation, both backward and forward, 
has been described ; in the former the head is flexed, in the latter hyper- 
extended. 

Dislocations of the clavicle in the varieties met with in later life are also 
mentioned by Guérin. 

The humerus may be displaced downwards, forwards (subcoracoid) or 
backwards (subspinous), with arrest of growth of muscle and bone, and 
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deviation from the normal shape of the articular surfaces.' Displacements 
of the elbow and wrist have also been met with. The most important of all 
these malformations is Congenital Dislocation of the Hip, since it is by 
far the most frequent, and sometimes seriously incapacitates the subject of 
it. In these cases the acetabulum is small, shallow, triangular in shape, and 
may be filled with fat or ‘webbed over’; the head of the femur may be 
nearly normal or much stunted. A more or less perfect capsule may be 
present, and this may be thickened and constricted in such a way as to 
be interposed between the head of the femur and the imperfect cavity of the 
acetabulum—an important point in regard 
to treatment. An adventitious capsule and 
pouching of the synovial membrane is found 
in some instances. The head of the femur 
is also altered and imperfectly developed in 
varying degree. We have noticed in skiagrams 
of unilateral cases that the epiphysis is later 
in ossifying on the distorted side. The axis 
of the neck may be altered both as regards 
the angle it makes with the shaft, and the 
direction in which the convexity of the head 
faces. The neck is also shortened. The 
form of the head changes with growth and 
use of the limb, and the acetabulum tends to 
become shallower, though a new one may 
form. The ligamentum teres is atrophied, 
the muscles around the joint are wasted. 
The affection may be unilateral or less often 
bilateral. It is much more common in girls 
than in boys. The femur is usually freely 
movable and slides up and down upon the 
dorsum ilii to an extent of sometimes 2 inches 
or more (Plates IV., V.). 

The affected limb or limbs are usually 
imperfectly developed throughout. There is 
always a good deal of lameness in severe 
cases, though we have met with slight 

Fig. sc8: 2) Colncanteui tcloeaiten ok degrees of this deformity in which the joint 
both Hips. Not a severe case. was not very much altered. The deformity 
increases with age and use up to a certain 
point. There are marked lordosis and a peculiar ‘ waddling’ way of walking 
which is very characteristic. Usually the displacement is upwards and 
backwards, but it may be in almost any direction ; the limbs are sometimes 
adducted markedly. 
- Besides the ungainliness of the walk, it is possible that the deformity of 
the pelvis may, as Adams suggested, be important from an obstetric point of 


1 Dislocation of the humerus appears to be often associated with other conditions of 
malformation; in a case shown us by our friend Mr. C. E. Richmond there were sub- 
spinous dislocation of the shoulder and dislocation of both hips. See Chapter on INJURIES. 

2 See Hamilton’s work on Fractures and Dislocations. 


PLATE IV. 


‘Congenital Dislocation, of the hip. The acetabulum is seen far below 


the head of the femur. 


PLATE V. 


“Congenital Dislocation’ of the hip, the fellow to Plate IV. 
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view. The history of the case, the absence of pain arid rigidity, and the 
peculiar gait distinguish the affection from hip disease. Rickety lordosis 
sometimes closely resembles congenital dislocation, but careful examination 
of the relative positions of the trochanters and iliac spines will prevent a 
mistake. A similar condition may result from infantile paralysis, so much 
so that it has been thought that many of the cases considered as congenital 
dislocations are really due to such paralysis (Keetley’s ‘Orthopaedic Surgery,’ 
in which will be found a full discussion of the pathology and history of the 
subject). The affection is by no means rare. (See also Coxa Vara, p. 224.) 

The treatment of congenital dislocation of the hip is one of the thorny 
subjects of orthopedic surgery. In slight single cases, undoubtedly nothing 
is required beyond perhaps thickening of the sole of the boot on the 
affected side. In more marked instances various modes of treatment have 
been advocated, ranging from prolonged extension to excision. Of prolonged 
extension we can say we have seen it do harm, it is irksome to carry out, 
and though good results have been reported, it is difficult to believe that this 
would stand the test of walking for any length of time. Of apparatus it has 
been well said that it does not seem likely that a satisfactory appliance could 
be designed. 

As to operations, the open operation of Hoffa, with gouging of the 
acetabulum and modelling the neck, is to be condemned on the grounds that 
if the head of the bone remains in the new position there is likely to be 
ankylosis, as well as on account of its risks and the impossibility of making 
a satisfactory articulation. 

It is clearly impossible to ‘reduce’ a dislocated joint where no 
Structurally complete joint exists ; hence a ‘perfect’ result can only occur 
when the case is one of true traumatic ‘dislocation’ at or before birth, or 
in infancy, and not an arrest of development. Where there is an arrest of 
development the head of the bone may be placed in the imperfect 
acetabulum and kept there, and the functional improvement may be most 
Satisfactory ; but a ‘perfect’ result cannot be claimed when the structure 
remains imperfect, and we do not yet know how far the ‘cures’ claimed will 
last. As regards other methods, it is clear that in some cases it is, from the 
condition of the capsule, impossible to get the head of the bone inside the 
acetabulum and inside the capsule, ie. even if the bone lies over the 
acetabulum some part of the capsule must be folded in between them. 
In such cases the risk of relapse must be considerable, and this is perhaps 
the strongest argument in favour of an open operation with division of the 
capsule, such as is practised by Mr. Burghard. Of the ‘bloodless’ method 
of Lorenz it is difficult in these days to see why sucha crude proceeding as 
rupture of muscles and other resisting structures should be preferred to a 
carefully carried out tenotomy by open incision. There can be no doubt 
that by either method improvement in position and in functional result is 
obtained, at any rate for a time ; and we should select, as the most hopeful 
method, tenotomy of the adductors, with division of rigid fascial bands, 
perhaps of the ilio-psoas by open incision, followed by manipulations of 
abduction, traction with the femur flexed upon the trunk, extension and 
fixation in such position as will best keep the head of the bone opposite the 
acetabulum. This poistion will usually be abduction with rotation either 
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outwards or inwards. The ‘reduction’ must be tested by skiagrams from 
time to time. If this method is employed, fixation for six months at least, 
and probably more, is required in the abducted position. If this method 
fails and anything further is to be done, the method of laying open the 
capsule, placing the head in the acetabulum and shortening or tightening the 
capsule, as carried out by Mr. Burghard, is probably the most reasonable 
operation. Manipulation is more likely to be followed by improvement 
the younger the child, and up to 3 or 4 years of age is said to be the 
hopeful time. No justification exists for statements that there is no danger 
in these modes of treatment, or that they are by any means certain; failures, 
fractures, nerve and other injuries are by no means unknown, and some 
methods have caused loss of life. 

In some cases division of the adductors without any formal attempt at 
‘replacement’ causes much improvement in gait and position. 

So-called Congenital Dislocation of the Knee has been already men- 
tioned as ‘genurecurvatum’ ; this joint is also occasionally found with partial 
backward or lateral displacement. If seen in quite early infancy, these de- 
formities are fairly amenable to treatment by manipulation and splints, and 
we have been able to completely remedy the deformity of ‘recurved knee’ 
by these means (v7de figs. 206, 207). 

Besides the deformities already described, it is necessary just to men- 
tion the occurrence of cases of Congenital Fissure of the Sternum from 
non-union of the different centres of ossification, or rather non-closure of the 
ventral laminze, sometimes associated with ectopia cordis. Cases of deficiency 
of the ribs over a larger or smaller area, and lack of development of the 
muscles of the chest-wall and of the mammary glands, may be met with ; we 
have seen hernia of the lung through a gap of this sort. (Vzde Thompson, 
‘ Teratologia,’ January 1895.) 

Congenital Deficiency of one or both Clavicles or of the Scapula 
may also be occasionally seen. A suprascapula has been met with, attaching 
the scapula to the vertebra, and requiring removal (Willett and Walsham, 
‘ Med. Chir. Trans.’ 1883). Deficiency or imperfect development of the patella 
sometimes occurs ; it is usually absent in cases of genu recurvatum. Many 
other abnormal conditions may occur—some deficiencies, some excesses, as 
in the common cases of supernumerary mamme, whichare doubtless instances 
of reversion, and so on ; but these cannot be discussed here. Many require 
no treatment ; others must be dealt with on general rules. Occasionally pro- 
tective shields may be required for such cases as thoracic hernia. The 
works of Ballantyne, Keetley, Tubby, and Jones should be consulted for 
accounts of these malformations, as well as papers by many American 
surgeons in the ‘Annals of Surgery,’ and elsewhere. 


CHAPTER XXXIV 


ANOMALIES OF GROWTH 


THE general question of natural growth of the infant has been considered 
in the first chapter of this book, and the effect of rickets or of injuries to 
the growing line of bones in producing arrest of development in the limbs 
is discussed under those headings. Cretinism and myxcedema, and certain 
forms of idiocy associated with stunted growth, are also dealt with, but a 
short account must be given of certain anomalies in general growth which 
are less easily explained. Incidental mention has been made of cases in 
which absence of adult sexual characters is found, and it appears that two 
forms of this ‘Infantilism, so called, may be recognised. In one the 
physical and mental characters of early childhood persist into the time of 
youth, or even into later life ; in the other the arrest of development occurs 
later, and the individual lives on, with the attributes of adolescence, into 
the years of adult life. The former type has been called ‘Infantilism’ ; 
the latter might be called ‘ Juvenilism.’ 

These cases are quite distinct from the dwarfs with cerebral deficiency. 
Mentally they are quite bright and well developed, though in Infantilism 
the tastes and ideas may be like the body form, those of a little child. 
In Infantilism there is the roundness and plumpness of face, limb, and body, 
usual in a healthy child; while in Juvenilism there is often the thin, drawn- 
out frame and long thin limbs of the rapidly growing youth. The two forms 
have been called Infantilism of Brissaud and of Lorain, as described by 
those writers. 

As to the cause of this arrest, it has been supposed to be due to defect 
in blood supply from cardiac or vascular insufficiency, but this does not 
appear an adequate explanation. On the one hand, there is no doubt that 
in some instances disease or deficiency of the thyroid gland is closely asso- 
ciated with the arrested growth, for not only has such disease been found, 
but the administration of thyroid extract has produced rapid and more or 
less complete development and growth (wzde Apert in ‘ Mal. de ’Enfance,’ 
by Grancher and Comby). On the other hand, in a case of Dr. J. Thom- 
son’s, a child of 43 years resembled one of 18 months, was unaffected by 
thyroid treatment, and after death was found to have a normal thyroid and 
a large persistent thymus (vzde ‘Scottish Med. and Surg. Jour.’ March 1goo), 
These conditions have also been described as Ateleiosis (imperfection), 
and two types distinguished, the Asexual and the Sexual. In the former, all 
the parts of the body are more or less arrested, but in varying degree, and 
the genital organs most backward of all. Inthe latter, at the time of puberty 
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the sexual organs develop and the body ‘sets,’ i.e. bones complete their 
ossification, &c., but the size and to some extent the form and proportions 
of a child are persistent. Of this type many of the show dwarfs are 
examples. They are capable of propagation, and their children may be 
normal, but show a tendency to be dwarfs of the asexual type (vide 
H. Gilford, ‘ Brit. Med. Jour.’ October 8, 1904). 

Mr. Gilford also describes, under the name of Progeria, cases of pre- 
mature senility occurring in the subjects of Ateleiosis who died of senile 
disease at 18 and 17 years. 

Besides these more serious and complete anomalies of growth many 
less severe conditions are commonly met with. They occur most frequently 
between 12 and 16 years of age, and chiefly in town dwellers (Comby). 

Gigantic growth sometimes follows one of the acute fevers, and of course 
rapid. growth under such conditions is a well-known occurrence. It has 
been attributed to posture with diminished pressure and hyperemia of the 
growing lines of the long bones. This overgrowth appears to be specially 
likely to occur after typhoid. 

‘Growing Fever’ has been mentioned under DISEASES OF THE BONES, 
and in addition to what has been there stated we may add that the de- 
velopment of exostoses is sometimes associated with the local hypereemia 
occurring at epiphysial lines. 

The various affections of the circulatory and cerebral and digestive 
apparatus specially occurring during active growth are elsewhere described 
(vide also Comby in ‘ Mal. de ’Enfance’ for details of these troubles). 


CHAPTER XXXV 


DISEASES OF THE NOSE 


THE orifices of the anterior nares are a favourite seat of eczema, lupus, and 
superficial tuberculous ulceration ; other cutaneous affections and nevi are 
also often met with upon the surface of the nose (vide Chapters XXXIX. 
and XIX.) 

The nasal cavities in children are exceedingly often the seat of acute or 
chronic catarrh, the result of cold, or extension from the pharynx. Catarrh 
also commonly occurs in rickety, tuberculous, or syphilitic children. 

Acute Catarrh is generally simply mucous ; it may, however, become 
purulent, or may be so from the first, especially if it is the result of inocula- 
tion, which may occur at birth or accidentally at a later period. 

Chronic Nasal Catarrh is marked by discharge of muco-purulent material 
from the nose, swelling of the mucous membrane and of the skin of the 
anterior nares, with often some thickening’ of the upper lip from irritation ; 
the voice is nasal, respiration is impeded, deafness is often present, the 
child snores, and, in an infant, suckling is often difficult, sometimes impossible, 
from obstruction to breathing through the nose. Occasionally the inflam- 
mation extends to the antrum, nasal duct, or frontal sinuses. On examining 
the nose the interior is seen to be red and angry-looking, often slightly exco- 
riated ; it easily bleeds, and there are frequently dried scabs on its surface, 
while stringy mucus is apt to collect upon the lips in neglected children and 
give rise to soreness. Where one nostril alone is affected, careful search 
must be made for one of three conditions : a foreign body, such as a button, 
a bit of slate pencil, or a date-stone, &c.; a mucous polypus growing 
from the region of the inferior or middle turbinated bone-—a somewhat rare 
condition in childhood ; or, thirdly, a deviated nasal septum. 

Chronic catarrh, from whatever cause, is apt, if neglected, to give rise to 
ozeena from decomposition of the retained secretion, or from caries or 
necrosis of the bones of the fossze ; where the bones are involved the fcetor 
is more intense than in other cases. 

Should the inflammation extend to the cartilaginous and bony septum, 
the nose may lose its support, by softening of these structures, and become 
flattened and depressed. Where the outer walls are more especially 
attacked, a broad thickened nose results. In most cases these deformities 
occur in connection with congenital syphilis rather than in tuberculous or 
simple bone lesions. A probe will usually detect the presence of bare bone, 
and it must be remembered that in cases of apparently simple polypi a 
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patch of exposed bone will often be felt. Bleeding from the nose in these 
affections occurs often in small amounts, but rarely to any serious extent. 

Diagnosis.—The existence of chronic nasal catarrh is obvious ; its cause 
requires looking for, and this should be done systematically. First, if 
unilateral, the causes already mentioned—foreign body, deviated septum, 
or polypus—are to be suspected. If double, the throat should be examined 
for enlarged tonsils, chronic pharyngitis, and post-nasal adenoid growths. 
Evidence of congenital syphilis or tuberculosis may be obtained, or some- 
times simply carious teeth or eczema may be the source of the trouble. 

Treatment.—lf the cause is local, an anesthetic should be given, and the 
foreign body, post-nasal growths, &c., removed. To remove a foreign body 
from the nose, a simple loop of silver wire is useful, or a pair of dressing 
forceps or a small scoop may be employed ; sometimes a finger passed from 
the mouth into the posterior nares is of service, and occasionally the simplest 
plan is to push the foreign body backwards into the pharynx and remove it from 
the mouth. In one of our cases the body, a button, escaped into the pharynx 
while the child was under chloroform, and was found in the vomit brought 
up by the child on its awaking. In syphilitic and tuberculous cases syringing 
out with warm alkaline lotions (sodii bicarb. gr. xx ; aq. 3j), or in older 
children the nasal douche, is the most efficient means of clearing away the 
crusts ; this should be done three or four times daily, and subsequently 
powdered boric acid or tannic acid and iodoform in equal parts should be 
blown into the nose through a quill or insufflator, or the nasal cavity may 
be brushed over with glycerine of tannin or lead lotion. Sometimes a spray 
may be substituted for the syringing after the nose is once cleared. Solution 
of hydrochlorate of cocaine, 5 to Io per cent., may be used as a spray or 
brushed on, before removing a foreign body. Cleanliness and care of the 
general health, with mercury or iodide of potassium, or both together, 
according to the child’s age, are required in syphilitic cases." Any 
sequestra should be removed as early as possible, and all foul crusts kept 
constantly cleared away. Cod-liver oil and iron, with the usual hygienic 
measures and careful cleansing of the nose, together with iodoform insuffla- 
tion, is the best treatment for the tuberculous cases. Nitrate of silver, 
gr. x-xxx to 3j, is sometimes used with advantage as an occasional applica- 
tion. In nearly all chronic cases the prognosis is somewhat uncertain, and 
the course of the disease tedious. Where the above-mentioned methods fail, 
and especially in tuberculous ulceration of the nasal mucous membrane, 
an anzsthetic should be given and the affected parts well scraped with a 
Volkmann’s spoon, or cauterised with the wire cautery. 

Nasal obstruction, apart from the causes just mentioned and_ those 
already described under Diseases of Tonsils, &c., may be due to deviation of 
the cartilaginous septum. This is sometimes congenital—more often it is the 
result of fracture of the septum, or dislocation from either the ethmoid or 
vomer, or from the nasal spine of the upper jaw ; or, again, it may be the 
result of achronic perichondritis, following an injury, and resulting in soften- 


1 Tn infants mercury alone, in children over three or four years iodide of potassium 
alone or, failing a good result, combined with mercury, is, we find, the most successful 
plan. 
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ing and subsequent deviation of a local patch of the septum. If the whole 
cartilage is involved, there will be some flattening of the end of the nose : 
this, however, does not usually occur. Simple chronic perichondritis, causing 
thickening, haematoma of the septum, or abscess, or even ecchondrosis 
of the cartilage may also be met with. The treatment of deviated septum 
consists, with or without incision of the cartilage, in forcible straightening 
with a pair of guarded sequestrum forceps or with Adams’s special 
instrument ; and the subsequent wearing of a nasal plug, such as Walsham’s 
or the one devised by one of the present writers, or, best of all, a piece of 
rubber drainage tube, is required. In some cases removal of the projecting 
mass is called for: in such circumstances the muco-perichondrium should 
be dissected up and laid down. again after removal of the cartilage. 
Heematoma, if it does not subside, is best treated by incision—so also 
abscess ; usually in both cases incision on one side will empty the sac on 
both sides, since the cartilage is perforated. Dislocation is best treated by 
the use of plugs. Lateral deviation of the nose visible externally (‘ crooked 
nose’) sometimes requires the use of special appliances to be worn to correct 
the deformity. 

Wasal Polypi are somewhat rarely met with in childhood ; they spring 
from the region of the middle or inferior turbinated bones as soft, grey, 
semitransparent, rounded masses ; occasionally they take origin higher up 
in the nasal cavity. Repeated removals with the use of astringents in the 
intervals is the treatment required.1. The polypi should be taken away with 
forceps ; in some cases the tendency to re-growth is so obstinate that it is 
necessary to take away the whole of the turbinated bone from which the 
growths arise. 

Where there is nasal obstruction from chronic catarrh or cicatricial con- 
traction, the use of nasal bougies or plugs smeared with any medicament 
desired, such as iodide of lead or iodoform ointment, is useful. 

Superficial Ulceration of the mucous membrane of the nose often occurs 
in cases of chronic catarrh from any cause, and occasionally the ulcers are 
deeper and lead to perforation of the septum ; this is especially likely to occur 
from pressure of foreign bodies. We have seen perforation of the septum 
occur in a child simply from picking the nose. Perforation of the septum 
from tuberculous ulceration is fairly common and very intractable. The 
ulceration may or may not be associated with lupus of the adjacent 
skin. 

Chronic Dry Catarrh of the nose, accompanied by atrophy of the turbi- 
nated bones and their coverings, may be met with ; it is often associated with 
ozena. The treatment is similar to that of ordinary chronic catarrh, but 
according to Sir M. Mackenzie, the use of medicated plugs of wool relieves 
some cases. The disease is a very intractable one : painting with glycerine 
is occasionally useful. 

Congenital Malformations of the nose are rare ; closure of the anterior or 
posterior nares, adhesions between the walls of the nasal fossa, perforation 


' Acid. tannic., parts ii; cupri sulphat., parti; pulv. plumbi nitrat., part 3, will be 


found a good snuff for these cases if obstinate; the milder applications mentioned under 
CHRONIC CATARRH are, however, often sufficient. The occasional application of nitrate 
of silver fused on a wire is sometimes required, 
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of the septum, ‘and cases of cleft or flattened nose, or even of entire 
deficiency of the organ, have been met with." 

Malignant Polypi of the nose and nasopharynx are occasionally seen 
in children ; early removal is the only treatment, but speedy recurrence is 
to be looked for. 

Epistaxis occurs very frequently in children, sometimes as a result 
merely of cerebral congestion, the communication between the longitudinal 
sinus and the nasal veins remaining open in early childhood ; in other cases 
congestion from catarrh, or ulceration, injury, or foreign bodies, &c., may 
give rise to bleeding. Heemophilic patients frequently bleed from the nose, 
and epistaxis is a complication often met with in some of the exanthems, &c. 

Usually the bleeding ceases spontaneously in a short time ; if this is not 
so, bathing with cold water, or a little ice applied inside. or over the nose, 
will usually stop the flow. Astringent powders or lotions, tannin, alum, 
solution of adrenalin, &c., may be blown into the nostrils. Sometimes pressure 
from outside is effectual ; in other cases making the child stand upright, with 
the arms above the head so as to expand the chest and relieve venous 
engorgement, will prove successful. 

Occasionally the nose may require plugging. 

Nasal Deformity.—Where there is destruction of the whole or part of 
the nose, plastic operations may be employed. These must be planned 
according to the individual requirements of the case. The method of 
paraffin injection in suitable cases is well worth employing ; it might have to 
be repeated as growth took place. We are rather of opinion that a good 
artificial nose is preferable to most of those obtained by plastic operations. 
Where, however, there is loss of only a small part of the nose, or where there 
is flattening without loss of substance, attempts should be made to improve 
the appearance of the child by filling up the gap or elevating the depressed 
part. It will be found that there is great difficulty in obtaining a good 
prominent nose by any method, and too much should not be promised. For 
details of the methods of operating we must refer to systematic works on 
Operative Surgery. 


1 For figs. of deformities vide Forster's Missbvldungen des Menschen. 
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DISEASES OF THE EAR 


Diseases of the External Ear.—The auricle may be congenitally 
absent or crumpled and distorted: for the former condition an artificial ear 
may be fitted, for the latter usually nothing can be done. 

In cases of deficient development of the pinna the ramus of the jaw may 
also be stunted—i.e. the first post-oral arch and its appendages may be ill 
developed.} 

(For an account of supernumerary auricles and fistulz, véde p. 190.) 

Sometimes the ear is unduly large, and stands out prominently from the 
side of the head ; the appearance may be improved by the use of an ear 
truss, or in extreme cases by removal of a triangular portion of the ear and 
careful closure of the gap by sutures, or excision of a portion of the skin and 
cartilage from the posterior surface of the pinna, or by suturing the ear to 
the skin covering the mastoid process. 

The pinna is often the seat of eczema and chilblains, which require the 
treatment of the same affections elsewhere 3 €czema most commonly attacks 
the crease between the auricle and the side of the head, and chilblains the 
free edge of the ear. 

Simple, lupous, or other tuberculous ulceration may also attack the ear, 
and we have seen the whole auricle rapidly slough away during an attack ot 
whooping-cough. 

The orifice of the external meatus is sometimes congenitally closed : in 
such cases, if the tuning-fork shows the labyrinth to be healthy, a careful 
dissection may be made at the site of the orifice, or the meatus may be 
reached by incision behind the auricle and the orifice afterwards opened 
upon a bent probe. Nothing should be attempted until the child is old 
enough to have the hearing power tested, unless there is evidence of retained 
secretion giving rise to abscess, when an opening must be at once made. 

The commonaffections of the external meatus, which in children is pro- 
portionately shallower and broader in a horizontal direction than in adults, 
are eczema, boils, accumulations of wax or epidermis, and the presence of 
foreign bodies : the first are not peculiar to children ; the last is, of course, 
commoner in them. If the foreign body has passed beyond the orifice of 
the meatus, it should be removed by gently syringing, or by means of a loop 
of silver wire, or by a probe coated with cobbler’s-wax or glue. No violence 


1 As in a case of Canton’s, Path. Soc. Trans. vol. xv. We have had similar cases 
under our own care. 
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should be used, and it is better to leave a foreign body where it is than to 
push it further in or lacerate the meatus or membrana tympani in attempts 
at its removal. Insects, &c., in the meatus are readily killed by a drop or 
two of oil. 

Eczema, tuberculous sores, &c., may give rise to purulent discharge from 
the ear, but usually such discharge comes from the middleear. In all cases 
the pus should be carefully soaked up with absorbent wool and the ear 
examined. Sometimes, however, the meatus is so swollen-and the child so 
‘ntractable that no examination can be made: under such conditions the 
case should be treated as one of otitis media until, either with or without 
anzesthesia, the ear can be examined. 

The imperfect development of the tympanic bone and consequent shal- 
lowness of the meatus in children must be borne in mind ; in young infants 
the membrane lies in a more horizontal plane than in adults. 

_ _Enflammation of the Middle Ear may be either acute or chronic. The 
causes of acute otitis are catarrh of the nasopharynx, usually associated with 
enlarged tonsils or post-nasal adenoid growths, cold, and the exanthems, 
especially scarlet fever ; injuries also, by picking or roughly drying out the 
ear with corners of towels and so on, may rupture the membrane and set up 
otitis media. 

Sir W. Dalby has pointed out that boxing the ears of children may 
give rise to nervous deafness without a rupture of the membrana tympani, 
such deafness being usually permanent and severe ; or the membrane may be 
ruptured : in such case the rupture may heal or be followed by inflammation 
of the middle ear ; or, lastly, acute otitis may be set up without rupture of 
the membrane. ° 

In otitis the result of throat affections the disease may be caused either 
by Eustachian obstruction, and consequent retention of secretion, or by actual 
extension of the inflammation along the tube. The symptoms are pain in 
the ear and head, deafness, and some constitutional disturbance. In infants, 
who cannot indicate the seat of their trouble, otitis should be suspected if 
there are fretfulness and restlessness, with tossing about of the head without 
other assignable cause. If these cases are left to themselves, the membrane 
soon yields, and a purulent discharge escapes from the meatus, giving 
usually great relief ; until discharge appears the condition is often overlooked 
in scarlet fever, where the attention is apt to be directed to other symptoms. 
If the membrane is examined in such cases, there will be seen all the signs 
of inflammation, redness and loss of lustre, and if pus is present it may 
perhaps be visible as a yellow discoloration of the lower part of the mem- 
brane. It must not be forgotten, however, that pain may be quite absent, 
and the first sign of mischief may be the appearance of discharge or feverish- 
ness. Persistence of high temperature after the escape of pus should, 
even in the absence of local symptoms, suggest the existence of mastoid 
or jugular inflammation. (Vide Kerley, whose paper, read before the Ameri- 
can Pediatric Society, May 1904, shows the importance of this point in 
infants. ) 

Treatment.—The throat must be attended to, and antiseptic, sedative, or 
astringent applications used, according to circumstances ; next, the Eustachian 
tube must be kept open by Politzer’s method : the inflation can be performed 
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at the moment of the child’s crying. Hot fomentations, with perhaps a leech 
behind and in front of the ear, and instillation of a drop of glycerine and 
laudanum, or glycerine and carbolic acid, into the meatus, should be employed. 
Failing relief by these means, the membrane should be carefully incised, 
either horizontally or vertically, behind the handle of the malleus, and the 
discharge allowed to escape—gentle washing out of the ear with warm 
boric lotion, or better, todo0 biniodide of mercury, and inflation of the 
middle ear, being also used. As soon as the acute symptoms have passed 
off, powdered boric acid and iodoform should be blown into the ear after 
drying it carefully with absorbent wool two or three times daily, according to 
the amount of discharge. 

The dangers of otitis media are manifold : first, deafness ; and secondly, 
extension of inflammation, which may reach the mastoid antrum or the 
mastoid cells, perforate the roof of the tympanum, or the sutura petro- 
mastoidea, which is still open in infancy, and so directly reach the brain. 
Cerebral abscess and meningitis are not remote dangers. Or the carotid 
artery may be opened by ulceration and fatal bleeding ensue ; or throm- 
bosis of the lateral sinus and jugular vein and pyzemia may result. Exten- 
sion of mischief to the temporo-maxillary joint may occur, with stiffness 
of the articulation. The amount of deafness depends rather upon the 
injury done to the labyrinth, upon interference with the mobility of the 
ossicles, or upon fixation of the stapes, than upon destruction of the membrana 
tympani. 

The dangers to life are to be met by providing free drainage for discharge 
and keeping the cavity aseptic as far as possible. If there is any pain, 
swelling, or tenderness over the mastoid process, an incision should be at 
once made down upon it ; 1f no pus is reached and the symptoms are urgent, 
the bone must be carefully gouged away just behind and level with the roof 
of the meatus until the cavity of the antrum is reached. It must be remem- 
bered that in children the mastoid cells are not well developed and vary 
much in size, and that the lateral sinus descends less than half an inch 
behind the meatus. Swelling and tenderness over the mastoid process does 
not always mean inflammation of the mastoid antrum or cells, but may 
be the result of extension superficially of inflammation of the meatus or of 
irritation of the mastoid lymphatic gland. Even if pus is not reached at 
the time, relief may be given and an easier way for discharge made ; but 
the removal of bone should be free if the symptoms are definite, and, if 
possible, an opening should be made through which lotion can be 
syringed into the external meatus. In chronic cases it may be necessary 
to do a further operation for entire removal of the outer wall of the antrum, 
and thus obliteration of its cavity. In neglected cases extensive necrosis 
may occur, and the walls of the meatus, or even the greater part of the petrous 
bone, may come away as sequestra. It is common to find the lymphatic 
glands just below the ear inflamed, and they may cause much pain, or may 
suppurate and discharge through the walls of the meatus. In the early stages 
of glandular inflammation, hot belladonna fomentations will often arrest the 
mischief ; if suppuration occurs, the abscess should be early incised. Sup- 
purative meningitis, if diffuse, is not amenable to treatment, but localised 
cerebral abscess, which may be either in the temporo-sphenoidal lobe or 
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cerebellum, should be treated by trephining the skull and opening the 
abscess. 

Facial paralysis, which not uncommonly results from otitis media, is 
peripheral, and the result of pressure upon the nerve in the wall of the 
tympanum ; the paralysis usually disappears on subsidence of the otitis, but 
may be permanent. Chronic otitis media may be due to the same causes 
as the above, but is often tuberculous ; it may last for years, and give rise to 
occasional attacks of acute earache. Chronic otitis is always a source of 
danger, and should never be neglected ; the tympanic cavity should be care- 
fully cleansed by gentle syringing, and then the mucous membrane got into 
a healthy state by insufflation daily of the iodoform and boric powder, or 
by the use of slight astringents, such as alum, gr. iij to 3j, or sulphate of zinc, 
gr. j-ij to 3}; boric and carbolic lotions are perhaps the most generally 
useful. On examination of the ear in these cases the membrane is usually 
almost entirely gone, and the ossicles more or less completely destroyed ; the 
hearing power is impaired, but seldom entirely lost. The complications met 
with in the acute variety are also liable to occur at any time in the course of 
a chronic case. Small perforations of the membrane in children readily 
heal, but it is exceptional to meet with them. 

In very chronic otorrhcea masses of granulation tissue, springing from the 
tympanic cavity, less often from the membrane or walls of the meatus, may 
appear, and form the commonest kind of aural polypus ; fibrous, mucous, and 
adenomatous polypi are much rarer. Polypi are to be treated by removal 
with forceps, or scraping away, and the application of some caustic, of which 
we prefer solid nitrate of silver fused on a loop of wire ; crystals of per- 
chloride of iron or chromic acid may be used if preferred, and the ear should 
be washed out with a solution of rectified spirit as strong as can be borne 
without pain (usually 1 in 4 to 1 m 2 can be employed). Boric and tannic 
acid and iodoform insufflations should be used between times. It is often 
necessary to remove these polypi several times before they cease growing. 
All abscesses burrowing about the ear must be opened and well drained, and 
the general health, as well as the condition of the throat and nose, carefully 
looked after. Eustachian catheters require an anzsthetic in children, and 
should only be used when Politzer’s method fails. 

The general routine method, then, of treating otorrhcea (‘otitis media 
suppurativa’) may be given thus. (1) Dry out the ear with absorbent 
wool! (2) Examine with a speculum, and through this puff a powder of 
equal parts of iodoform and boric acid, once, twice, or three times daily, 
according to the amount of discharge.’ (3) Inflate the ear by Politzer’s 
method once daily. (4) Watch for, and open early, any mastoid or glan- 
dular abscess. (5) Protect from cold, and take care of the general health.® 
(6) Never neglect the least earache. (7) See that the throat and naso- 
pharynx are healthy. 


1 Where hospital patients cannot be seen daily the friends should syringe out the ear 
with warm boric lotion. 

2 We prefer a simple speculum and the use of an aural reflecting mirror, but Brinton’s 
‘otoscope’ may be used. 

3 A clean plug of absorbent wool should be put into the meatus and changed two or 
three times daily or more, according to the amount of discharge. 
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It must be remembered that pain in the ear may be a result of carious 
teeth, cervical adenitis, or any source of pressure upon the nerves supplying 
the auricle or meatus, as well as of ear disease.) 

Affections of the Labyrinth in children may be either congenital, or the 
result of injury, or of extension from otitis media, or of congenital syphilis. 
The latter form usually comes on about the seventh to twelfth year, increases 
rapidly, affects one ear first, and leads to severe or total deafness ; it is 
rarely remediable, though mercury and iodide of potassium should be tried. 
If the case comes under treatment in an early stage, there is some hope of 
recovery. Deafness in children should be seen to at once, and care should 
be taken, in those in whom restoration of hearing cannot be complete, to 
make them read and speak aloud to prevent the tendency to become mutes. 
Deaf-mutes should be taught the ‘oral method.’ . 

Intracranial Abscess.—Should there be evidence of intracranial abscess, 
as shown by fever, vomiting, otorrhoea, pain in the side of the head, convul- 
sions, squint, hemiplegia, more or less loss of consciousness, and perhaps optic 
neuritis, the ear should be examined and well cleaned out, so as to avoid 
any further retention of pus in the tympanum ; a flap of soft parts should then 
be turned up by a curved incision, exposing the temporal bone above and 
behind the ear ; a circle of bone should then be gouged away, having its 
centre opposite the posterior superior quadrant of the meatus, and from # in. 
to } in. from the meatus, according to the age of the patient.2 Having removed 
the bone, if no sign of abscess appears, the dura mater should be incised and 
the brain punctured first directly inwards, then forwards and inwards, and 
finally backwards, so as to tap any abscess situated either in the cerebrum 
or cerebellum ; if pus is found, the opening should be enlarged, and the 

abscess drained and treated on general principles. The mastoid antrum 
and cells, if not previously cleaned out, should be dealt with at the same time. 
(Vide also p. 522.) Barker points out that a single rigor, followed by sub- 
normal temperature, slow pulse, and ‘sluggish, but perfect, cerebration,’ may 
be met with in cerebral abscess. There appears to be no certain means of 
distinguishing temporo-sphenoidal from cerebellar abscess, but in the latter 
the pain is usually occipital, and there is retraction of the head ; the amount 
of paralysis in either case is inconstant. Temporo-sphenoidal abscess is 
about three times as common as cerebellar, according to Barker. He also 
believes that abscess in the brain is much rarer than meningeal or subdural 
suppuration. 

Some time ago we had under the care of our colleague Dr. Hutton and 
ourselves, a boy 11 years old, suffering from double otitis after small- 
pox. On admission there was discharge from both ears, with pain in the 
left, and in the left temple. Shortly after entering the hospital he had 
a succession of rigors. The ears were full of thick discharge, and each 
contained a small polypus. The ears were cleaned out, the polypoid 


1 Vide Hilton’s Rest and Pain. 

? Barker gives 4 in. above and z in. behind the centre of the bony meatus for sub- 
dural abscess over the roof of the tympanum, and # in, directly behind the meatus for 
subdural abscess in the groove of the lateral sinus. By enlarging the opening upwards 
and backwards, and then puncturing the dura mater, avoiding the lateral sinus, any 
abscess in the brain would probably be reached. 
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granulations removed, and the acute symptoms disappeared. There was. 
no mastoid trouble. A week later the boy became drowsy, with a subnormal 
temperature: there was no paralysis, no spasm, except possibly of the 
muscles of the left side of the face, but this was probably rather paresis of 
the right side. Slight cloudiness of the left optic disc was found ; there was 
no apparent tenderness. The next day a circle of bone was removed from 
above and behind the meatus, the dura mater opened, and the brain explored 
systematically, but no abscess was found in the temporo-sphenoidal region. 
A second flap of skin was then turned upwards from the occiput, and a small 
aperture made in the skull; a trocar was then passed into the cerebellum, 
and offensive pus escaped ; the cannula was left in, but the boy died, appa- 
rently of shock, six hours later. From examination of the head we should. 
advise in such cases the removal of a circle of bone immediately above -the. 
external auditory meatus, at a distance from it varying from 3 in. to I in., 
according to age ; the dura mater should then be stripped back until the roof 
of the tympanum is exposed, and any pus lying ‘there evacuated. Next, the 
dura mater should be incised and the brain explored, first directly inwards, 
in the posterior part of the temporo-sphenoidal lobe, and, failing this, back- . 
wards, inwards, and downwards, and finally forwards. Either a temporo- 
sphenoidal or cerebellar abscess would probably be thus reached. If, how- 
- ever, the symptoms are fairly definite and no abscess is found in this way, 
the skull should be opened midway between the superior and inferior curved 
lines of the occipital bone, and the cerebellum explored. It is readily 
reached in this position. 

It should be remembered that a cerebral abscess may be latent—i.e. may 
exist and give rise to few or almost no symptoms—and yet may cause sudden 
death, probably often by rupturing into the lateral ventricle. 

In. the above case there were no definite symptoms to point to cerebellar 
rather than to temporo-sphenoidal abscess, and it was only, failing the latter, 
that, feeling strongly that an abscess existed somewhere, we sought it in the 
cerebellum. (Vide also Cerebral Abscess.) 

In cases of tuberculous otitis we have been in the habit of freely scraping 
out the middle ear with a Volkmann’s spoon, removing all cheesy bone and 
granulation tissue with or without a mastoid incision, according to the extent 
of the disease. The scraping should be thorough, and should be repeated if 
necessary. 

Where symptoms of septic absorption and thrombosis of the lateral sinus. 
and internal jugular vein exist, the vein should be exposed and ligatured, 
and then together with the sinus laid open and cleaned out. Similar con- 
stitutional symptoms with orbital swelling and proptosis would indicate 
thrombosis of the cavernous sinus, which occasionally occurs, and might 
possibly be reached by operation through the orbit, though we are not aware 
that this has been hitherto attempted. 


NoTE.—In examining the tympanic cavity dost mortem, it should be remembered that. 
the presence of a puriform fluid in the middle ear of infants is common, and apparently 
rather the result of the changes that take place after the entry of air into the tympanic 
cavity than a pathological condition. 


CHAPTER XXXVII 


TUMOUR GROWTH IN CHILDHOOD 


Tumour Growth in Childhood.—As might be expected in a rapidly 
growing organism, the connective-tissue group of tumours is that almost 
exclusively met with in children. 
Sarcoma, myxoma, enchondroma, and 
osteoma are the common forms of new 
growth, and these are usually in an 
embryonic and therefore unstable and 
rapidly growing form. Soft (encepha- 
loid) carcinoma is occasionally met 
with, it is said, especially in the eye, 
kidney, and testicle ; but it is probably 
that most, if not all, of the so-called 
carcinomata are really sarcomata.! 

Sarcomata are not rare in chil- 
‘dren ; they are commonly of the small 
round-celled or mixed varieties, are 
most often seen as periosteal growths, 
and often follow injuries. They are 
met with in connection with the jaws, 
the skull, and the long bones, most 
commonly grow rapidly, early become e 
generalised, and are speedily fatal ; we KS 
have met with rapidly growing sar- 
coma as a sequel of acute periostitis. 

The eye? and the skin are not 
rarely the seat of sarcoma. Retinal 


: : Fig. 209.—Sarcoma of the Lower Jaw and 
sarcomata are said to be common in Eyeball in a child aged 19 months. 


infants and unknown after 12 years ’ 
(Warren and Gould). We have seen a melanotic spindle-celled growth in 
the skin of the dorsum of the foot. The kidney is sometimes the subject of 
congenital sarcoma (vzde Diseases of the Kidney). 


1 These are also common sites for sarcomata in childhood. 

? As in the following case, figured above (fig. 209) : 

Sarcoma of Eye and Jaw, &c.—Walter W., aged 1 year 7 months; admitted July 28, 
1884. At birth, in the left eye it was noticed that the pupil was white; three months ago 
the eye began to swell ; three weeks ago the right half of the lower jaw began to enlarge 
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Where sarcomata occur in the limbs, early amputation is the only treat- 
ment. Testicular tumours should be removed as soon as they are recognised, 
and growths in other situations must be treated as the individual case may 
require. 

We have met with a Neuroma only once in a child, and the case is of 
sufficient interest to be worth recording in detail. 


Neuroma of Posterior Tibial Nerve.—Alice M., age 11 years; admitted May 9, 1885. 
Healthy girl. Three years ago first complained of pain in the right ankle and walked 
with alimp. Has been getting worse lately, and the ankle has become more tender. On 
admission there is much tenderness 
along the inner side of the ankle, 
extending for about 43 inches up the 
leg. There is swelling and some heat 
over the painful area, which seemed 
to correspond to the tendons of the 
tibialis posticus and flexor longus 
digitorum. ‘The case was thought to 
be one of tenosynovitis, and the child 
was sent out in a_plaster-of-Paris — 
splint on May 20. Re-admitted No- 
vember 5. Condition unaltered ; 
much pain and tenderness. Novem- 
ber 23, the limb was rendered blood- 
less and an incision made over the 
swelling in its whole extent, when a 
firm, pale, lobulated tumour was 
found connected with the posterior 
tibial nerve ; the growth was encap- 
suled and turned out fairly freely; 
it reached from the middle of the leg 
to nearly the middle of the inner side 
of the foot, and was about the size of 
two average fingers. The nerve was 
inextricably involved and ran through 
it. The whole tumour and the nerve 
were removed, about 5 inches of the 
latter being taken away. No large 
vessel was injured, but there was 
troublesome bleeding from some small 
ones. She did not bear the operation 
well. For some days she had hyper- 


Fig. 210.—Enchondroma of Cervical Spine and : eee 
Fingers. eesthesia of the opposite limb. The 


wound healed well, but somewhat 
slowly. On December 2 it was noticed that ankle-clonus was well marked. On the 13th 
the whole sole of the foot nearly to the root of the toes was completely aneesthetic, as well 
as almost the whole of the plantar surface of the little toe. The sides of the foot, the ball 


painlessly and to grow rapidly in size. No cause known. On admission, well nourished. 
The left eyeball was enlarged and protruded; it was irregular in shape and reddened , 
the cornea was vascular. The lower part of the right side of face much enlarged ; large 
veins on the surface, which was nodulated; swelling involved whole thickness of hori- 
zontal ramus of jaw, projecting outwards and into mouth, which could not be closed. 
Teeth displaced and loose; no ulceration; no disease elsewhere. August 1, swelling 
increasing rapidly, not much pain, losing flesh. Discharged August 12, and died at home 
a few weeks later. 
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of the great toe, and to a less extent the balls of the second, third, and fourth toes, together 
with the whole of their plantar surface, were partially anzesthetic. Sensation elsewhere 
normal. The calf muscles somewhat wasted. In January 1886 she was practically as 
on discharge, but could walk a little and move the foot freely without pain. Nutrition 
of foot good. Microscopically the tumour was a myxo-fibroma. Nerves could be 
traced for some distance in it and then became degenerated and lost. March 23, 1888, 
quite well; no return of sensation; foot warm; arch good; walks well; no pain or 
tenderness. 


Of the more innocent growths the Enchondromata are the most common : 
they are usually multiple, occur on the fingers, and may be congenital ; they 
tend to grow with more or less rapidity, and if they cause inconvenience may 
require amputation of one or more fingers. Removal of the growth alone 
is rarely satisfactory, since it has been shown that the tumour is very often 
central in origin, as in the following instance : 


Multiple Enchondromata of the Fingers.—Samuel M., age 7 years 9 months; admitted 
January 28, 1885. When 5 months old swellings were noticed on the fore and middle 


Fig. 211.—Multiple Enchondromata of the Forefinger. 


fingers of the left hand; these have gradually increased, and give rise to much pain if 
injured ; at other times they are painless. On admission, isa thin, unhealthy boy. Several 
cartilaginous masses are growing from all the fingers of both hands; the swellings vary 
in size from a pea to a small nut, the largest is in the flexor aspect of the left middle 
finger; this finger cannot be flexed. The fingers are large and distorted, with some 
lateral deflection of the second and third fingers of the right hand. The worst, the left 
middle finger, was amputated at the metacarpo-phalangeal joint, and the theca was 
Stitched up with catgut (Treves). A section of the finger showed a cartilaginous tumour, 
the size of a small walnut, growing from the proximal end and from the central part of the 
epiphysial line of the second phalanx. The flexor tendon was stretched over the tumour. 
A smaller mass sprang from the distal end of the same phalanx. The wound soon healed. 
The other fingers were not touched, as they gave rise to no great inconvenience. The 
cervical vertebrze were similarly affected (véde fig. 210), and the feet in 1899 also became 
the seat of cartilaginous outgrowths. 
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Another case is shown in fig. 211. Osteomata are usually sessile, com- 
posed of cancellous tissue capped with soft cartilaginous or myxochondro- 
matous tissue ; they most frequently spring from the neighbourhood of an 
epiphysial line, may be multiple, and are occasionally hereditary. These 
growths may require removal on account of their interference with the 
movements of a joint or of pain ; if chiselled or sawn through at the base, 
they do not recur. We have most often seen them at the upper end of the 
humerus, as in the case quoted. 


Exostosis.—Sarah E. T., age 10 years 6 months; admitted January 9, 1884. Tumour 
first noticed six weeks ago; has grown slightly since; no cause known. On admission 
an exostosis as large as a good-sized 
walnut was found on the posterior 
aspect of the humerus, 2 inches below 
the acromion; the swelling was bi- 
lobed. Removed by chisel antisep- 
tically on January 17 ; the surface was 
cartilaginous, the deeper part com- 
posed of cancellous tissue. Wound 
healed on January 22. 


Fig. 212.—Hygroma of the Neck, asso- 
ciated with Macroglossia. Mr. White- 
head’s case. The tongue is protruding. 
(Vide also Nevus.) 


Besides the growths already 
mentioned, there is the large 
group of Congenital Fibrous 
and Cystic Tumours: the 
former may occur in any part, 
the latter are said to be limited Fig. 213.—Congenital Serous Cyst of the Back. 
to the trunk and head ; we have, 
however, removed a multilocular cystic growth from the back of the thigh in 
a child. Cystic hygroma of the axilla is not very uncommon ; it usually 
extends up into the neck. The cystic tumours may be divided into 
several classes. A large proportion are really cavernous lymphangiomata 
(lymph nevi) (see Nzevus); such are hygroma, hydrocele of the neck 
(a unilocular hygroma), the tumour mentioned above as removed from the 
thigh, and many others. In the second group are those cystic tumours 
resulting from degeneration of a blood nevus ; in these the fluid may be 
clear, or more or less stained by admixture of blood pigment. The third 
group includes cystic formations by degeneration in fibrous or teratomatous 


fe 
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hence the cyst wall is composed 


larity between the two conditions. 
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growths ; and the last includes dermoid cysts, the result of involuted or 


‘ dissociated’ blastoderm. 


These ‘dermoid’ ait ey be met with in the course of any of the lines 
of union of the embryo, e.g. along 
the median ventral Sendé dorsal 
lines of the trunk, in the face, 
head, palate, neck, &c. These 
cysts are due to closing in of the 
tissues over a portion of epiblast ; 


of more or less perfectly formed 
skin, with hairs, sebaceous glands, 
&c. ; lying in the cavity of the. 
cyst will be found sebaceous 
matter and hairs, and epidermic 
scales. Perhaps the commonest 
sites for these tumours are the 
outer angle of the orbit (orbital 
fissure), the inner angle (lachry- 
mal fissure), and the median 
ventral line. In the auricle they 
may result from inclusion of skin = wae 
between the tubercles by fusion Fig. see er of Neck. (From photograph 
of which the auricle is formed. By J-Mepworth, M.R.C.S.) 

They are sometimes met with in the middle line of the nose, and 
cause much disfigurement by the growth of hair from their interior ; 
in this position they may be due, 
as pointed out by Bland Sutton, 
to some irregular laying down of 
the skin. Or they may arise from 
imperfect closure of the internasal 
fissure. Possibly the growth of 
the nasal bones and lateral carti- 
lages causes some inversion of the 
skin in some cases. The growth 
of hair seen upon the nose in 
later life suggests a possible simi- 


Dermoid cysts differ from ac- 
quired sebaceous cysts in that 
they are congenital, that they lie 
deeper than the ordinary wen, 
being in the subcutaneous or even 
in the submuscular tissues, and in 
the case of the skull they may cause 
partial or complete absorption of 
the underlying bone. The skin 
over a dermoid cyst is usually of 
natural appearance and of normal thickness, not thinned and showing dilated 


Fig. 215. isa poles of Orbit. 
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capillaries, as is often the case in sebaceous cysts. In sebaceous cysts the 
aperture of the gland is often visible as a black speck : no such mark is seen 
in a dermoid tumour. Should the dermoid cysts grow and become unsightly, 
they should be excised, but it must be remembered that their removal may 
be dangerous on account of their deep relations, and that, as they are lined 
with more or less perfect skin, complete removal is required, and it is not 
sufficient to lay open and scrape the cyst wall. 


Mr. Bland Sutton, in his lectures delivered at the Royal College of Surgeons, classifies 
dermoid tumours as (1) Sequestration dermoids; (2) Tubulo dermoids; (3) Ovarian 
dermoids. / 


Fig. 216.—Dermoid Cyst of the Forehead. Mr. Hardie’s case. 


The first occur usually in the lines of union of the embryo, or are a result of accident ; 
a sort of subcutaneous grafting of dermal tissue. f 

Tubulo-dermoids arise in connection with ‘ obsolete canals’ ‘ associated with the primi- 
tive alimentary canal.’ They may exist as ‘dermoid cysts,’ ‘dermoid tumours,’ or as 
‘thyroid dermoids,’ or ‘congenital adenomata.’ The first two varieties do not difier 
from sequestration dermoids, except that they are more complex. Mr. Sutton calls them 
thyroid dermoids because of their histological resemblance to the thyroid body. ‘ They 
present easily recognisable characters: (1) they arise in obsolete sections of the gut; 
(2) resemble structurally the thyroid body; (3) are frequently associated with striped or 
unstriped muscle fibre; and (4) are usually congenital.’ ‘The most typical specimens 
occur in the neighbourhood of the coccyx, in the tongue, and in the neck.1 


1 Vide also Marshall, Jour. Anat, and Phys. vol. xxvi. 


—— 
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After further details, for which we must refer to the ‘ British Medical Journal,’ March 2, 
1889, whence the above extracts are taken, Mr. Sutton concludes his most interesting 
account of these curious growths by remarking: ‘It is an interesting fact that the six 
obsolete canals existing in the embryo of a mammal, namely, the infundibulum, neur- 
enteric passage, post-anal gut, cranio-pharyngeal canal, thyreo-lingual duct, and theduct of 
the yolk sac, should all have direct relation with the alimentary canal, and each be directly 
associated with dermoids, often of considerable complexity, and with a peculiar form of 
tumour, identical in structure with the thyroid body.’ Some time ago we met with a 
case of an infant, a twin three days old, who was the subject of a large unilocular cystic 
tumour growing from beneath the coccyx, and forming a somewhat pendulous mass 
hanging from the perinzeum. The cyst was thin-walled, and about the size of the child’s 
head. A day or two after admission the cyst burst, and gave exit to about half a pint of 


\ 


\ 


Fig. 217.—Dermoid Cyst in the Lachrymal Fissure. A tooth is seen growing 
at the upper part of the tumour. Professor Young’s case. 


clear yellow fluid—practically serum, We removed the collapsed cyst by incision, and 
found a fine channel running up into the pelvis for about 1} inch. The child did well, 
and was sent out with the wound nearly healed in March 1889, Sections of the wall of 
the cyst showed a distinctly villous lining, with a single layer of somewhat indistinct 
roundish cells. 

(Vide also Malformation of the Digestive Apparatus. ) 


An important group of tumours in childhood is formed by the fatty 
growths often met with. There may be simple general obesity or hyper- 
trophy of fat, a condition often met with in our experience in association 
with malformations such as club-foot, spina bifida, giant foot, &c.! Jacobi,” 
who has collected many of the cases on record of -hypertrophy of the 


1 The cervical fatty growths met with in cretins are also noteworthy in this connection. 
? Archives of Pediatrics, February 1884. Jacobi’s list contains obviously very different 
pathological conditions. Also Bland Sutton, Bit, Med. Jour. vol. i. 1890, p. 877. 
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extremities, attributes the condition to intra-uterine venous congestion? in 
early foetal life ; if, however, this occurs before the first half of intra-uterine 
life, during which no fat is said to be formed, myxomatous tissue is developed ; 
if in the later stages, fatty tissue. 

Lipoma may occur in any part of the body ; it is, however, rarely met 
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Fig. 218.— Congenital Myxo-lipoma of the Breast. The tumour was removed, and the 
child did well. We have seen a second similar case. 
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with in the head. Congenital lipomata are often not encapsuled ; they are 
sometimes associated with nevus, as in fig. 94 (neevus lipomatodes), or, as 
jn one case of Jacobi’s, with spina bifida. Congenital sacral tumours are 
often mainly fatty, as in one or two of 
our own cases ; but these, and indeed 
congenital lipomata elsewhere, are by 
no means always pure fatty growths ; 
fibrous, bony, or cartilaginous material 
may be mixed up with the fat, as well 
as nevus, muscular tissue, &c. ; these 
more complex tumours belong to the 
teratomatous class rather than to the 
ordinary lipomata. When occurring in 
the foot congenital lipoma forms one of 
the varieties of so-called ‘ giant foot,’ of 
which fig. 219 is a specimen ; in some 
ecg Tie of these cases the growth is encapsuled ; 
Fig. 219.—Giant Foot (the Fatty Variety), the jn others it is diffuse, and after incom- 
growth affecting mainly the toes, but also to : ; 
some extent the sole of the foot. plete removal it shows a tendency to re- 
currence. In these cases of giant limb, 
which are usually unilateral, the rate of growth is variable, and all the 
constituents of the limb are overgrown in some cases, while in others the 
bones are enlarged, the vessels, muscles, and nerves being normal. (See 
also Nzevus for an account of the lymphatic form of ‘ giant foot.’) 
Fatty tumours of doubtful congenital origin are sometimes met with, 
and may be the seat of myxomatous change, as in the appended case. 


1 Busey attributes it to lymph stagnation. 
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CaAsE.—Congenital (?) Myxo-lipoma of Thigh.—William M., age 2 years; admitted 
November 2, 1885. Child began to walk last January, but was weak and soon tired ; 
had a severe fall at that time. Four months ago a swelling was first noticed at the back 
of the left thigh; it has gradually increased in size, but has never been painful. Has 
been wearing splints for rickety deformity lately. Nosores about the legs. On admission, 
a very rickety child. In the middle of the back of the left thigh is a soft movable swell- 
ing, not tender, not well defined, and indistinctly fluctuating (?). The swelling is about 
the size of a large walnut or larger. November 5, an incision was made over the swelling 
between the hamstrings; it was found to project on the inner side of the great sciatic 
nerve, and was, with some dissection, shelled out from its deeper attachments to the 
superficial layer of periosteum ; it extended from the upper border of the popliteal space 
upwards for about 23 inches. The whole growth was removed; it was fairly well en- 
capsuled, soft, and gelatinous. Microscopically it proved to be a myxo-lipoma. On 
November 16 all stitches were removed and the wound was almost healed. Sent home. 


Fig. 220.—Congenital Cystic Tumour of the Groin. Mr. Hardie’s case. 


Compound Congenital Tumours occur most frequently about the sacral 
and lumbar regions ; their origin is obscure, and has been accounted for on 
the view of included fcetation, gemmation, or inclusion of a portion of the 
outer layer of blastoderm, at the time of closure of the dorsal laminze.t The 
tumours are often cystic, and may contain masses of fat, cartilage, bone, and 
skin elements. They vary in size, and may attain great dimensions ; their 


? Mr. Bland Sutton divided these tumours into four classes : (rt) Sacral spina bifida ; 
(2) Tumours originating in the post-anal gut; (3) Cystic tumours originating in the 
neurenteric canal; (4) Parasitic foetuses.—Erasmus Wilson's Lectures, Brit. Med. Jour. 
February 12, 1887. 
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rate of growth usually corresponds with that of the child ; they may become 
ulcerated from irritation. Such tumours give rise to trouble by their weight 
and bulk, and their interference with movement.! 


CasE.—Congenital Sacral Tumour.—Elizth. Ann T., age 4 years; admitted Febru- 
ary 2, 1885. Always a delicate child; more so since an attack of scarlet fever at 2 years. 
The tumour has gradually increased to twice the size it was at birth. She has had no fits; 
vomits frequently after meals; cannot retain her urine, but has no incontinence of feeces ; 
sleeps badly and complains of abdo- 
minal pain. On admission, a delicate 
child. Over the lower lumbar and 
upper sacral vertebrze is a soft, pulpy 
tumour, about the size of a small 
orange; the skin is natural over it; 
there is no tenderness on pressure, and 
the swelling is not fluctuating. There 
is loss of power in both legs; the child 
can draw them up in bed, but cannot 
support herselfuponthem. February 13, 
the tumour was explored with a needle, 
but no fluid was found; a straight in- 
cision was then made over the swelling 
and the skin reflected, exposing a mass 
of fat. On dissecting this carefully 
away a small tumour the size of a 
filbert was exposed; this evidently con- 
tained fluid and could be seen to 
pulsate; it clearly was connected with 
the theca; this was left uninjured, and 
the fatty mass dissected away from it. 
The wound was drained and sutured ; 
operation antiseptic. On making a 
section of the growth a small nodule 
of cartilage was found in its centre. 
February 14, dressed; about half an 
ounce of blood-stained serum escaped ; 
child vomited once, otherwise well; no 
convulsions or pain; tube removed. 
15th, was sick twice yesterday, and 
awoke several times in the night, scream- 
ing. 16th, sick again yesterday; no 
more screaming ; lies very quiet. 18th, 
dressed; a quantity of serum col- 
lected beneath the skin, so tube was 

Fig. 221.—Congenital Sacral Tumour with Talipes. put in again; has been very irritable 

for last two days; sick once in the 

night ; slept well; ice to head and spine ; no squint or convulsions ; temperature normal. 

19th, is a little better. She became steadily worse, and died on the 21st with evidence - 
of meningitis. The highest temperature was 99°2°. 

Post-mortem.—On removing the brain an excess of fluid escaped; the surface of the 
brain was congested, but otherwise natural; there was some matting together along the 
Sylvian fissure, but no other abnormal appearance. Spinal cord, excess of fluid and much 
congestion at the seat of the tumour and for four inches above it. The cord ended in a 


1 Vide Clin. Lect. by James Hardie, F.R.C.S., Lancet, May 2, 1885. Into the subject 
of teratology it is impossible to enter here, but the reader may refer, among other works, 
to Forster's Missbildungen des Menschen and Ballantyne’s Antenatal Pathology. 
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fibrous expansion which spread out over the tumour. Small portions of the tumour 
extended downwards into the sacrum. The laminze were imperfect at the seat of the 
tumour; the central canal of the cord was dilated below the mid-dorsal region, and the 
left cornu of grey matter had disappeared, leaving a hollow space. ‘This was evidently a 
combination of spina bifida, syringo-myelia, and a congenital tumour of cartilage and 
fat. The operation was undertaken with the view of possibly relieving the cord of pres- 
sure and so removing the paraplegia, but there is much risk of meningitis in these cases. 


As these growths are usually median in position, or nearly so, they 
simulate spina bifida : hence they have been called ‘ false spina bifida’ (wide 
p. 602) ; they may have attachments within the spinal canal or pelvis. 

Any congenital tumour of the vault of the skull or over the spine should 
be looked upon with suspicion, as likely to have intimate relations with the 
cranial or spinal cavities. The appearance of the skin, the mobility of the 
tumour, its reducibility, and the effects of pressure, &c., are the points to be 
looked to (véde Chap. XXVI.). It is sometimes impossible to diagnose 
nevus from other soft growths ; the presetice> of 
cutaneous stains or of nevi elsewhere, the effects of 
straining or crying, the possibility of partly emptying 
the tumour, and its peculiar spongy feel, must be 
taken into account (véde Chap. XIX.). Wehad in 1899 
under our care a child of a few months old with a 
large cystic abdominal tumour. On opening the abdo- 
men the tumour turned out to be a ‘parasitic foetus’ 
in the lesser cavity of the peritoneum. The tumour 
was firmly attached to various viscera and the posterior 
abdominal wall, but was removed. The child died of 
shock. The mass contained skin, bone, coils of in- 
testine, and other imperfectly developed viscera. This es 

: : 1g. 222.—Section of Con- 
case, with a report by Dr. Ballantyne, who was kind genital Sacral Tumour. 


: i shee : A points to the spinal 
enough to examine it, and drawings by Dr. Fothergill, Sanals a tate Pelnict 


will be found “recorded in the ‘Brit. Med. Jour.,’ a vertebra ; c to a mass 
N b of ossifying cartilage in 
Oovember 17, 1900. the tumour. 


Lreatment.—Congenital lipomata, if large, rapidly 
growing, painful, or inconvenient, should be excised. The congenital sacral 
tumours, unless for some very good reason, should be left alone—there is 
much risk of injury to the spinal contents, as seen in the case just related. 

Cystic growths may be treated by tapping, injection, setons, incision, or 
excision ; none of these modes are free from danger, and the last is some- 
times impossible from the extent and connections of the mass. In large 
unilocular deep-seated cysts, such as ‘hydrocele of the neck,’ tapping, 
followed by injection with Morton’s solution if the cyst refills, is the best 
plan ; if suppuration occurs, free incision and drainage must be employed. 
The multilocular cysts are often best treated by setons, small threads 
being inserted and the process repeated if necessary. In the cavernous 
lymphatic nzevi, much lymph may drain away if the growth is cut into, just 
as bleeding occurs from a blood nevus, and there is much risk of septic 
infection or exhaustion : hence-these growths should .be removed entire, if at 
all. Incision and packing with gauze will procure obliteration sometimes, 
but{we have seen further growth take place after the wound has healed in 
multilocular hygromata (cavernous nevi), just as in blood nezevi. 

3G 
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In the case of giant foot the fatty variety has a tendency to grow steadily, 
and though pressure may slightly retard it, we have not found it succeed 
as a means of treatment. Ligature of the anterior and posterior tibial 
arteries in the following case gave a good result for a time, but after a year 
or two the growth continued. In such cases the choice is between leaying 
the case alone and amputation ; the latter should only be done when the 
crippling from the presence of the growth is greater than would result from 
the mutilation. 


CasE.—Pes Gigas. Lipomatous Variety.—Emily C., age g months ; admitted June 23 
1884. Family history unimportant. At birth it was noticed that the left foot was dis 
tinctly larger than the right; since that time it has steadily grown; there has been no 
pain, and the child’s health has been unaffected. [Thanks to the courtesy of Dr. Withers, 
of Sale, we were able to watch this case almost from the first.] On admission, a fat, 
healthy child; the left foot much enlarged, chiefly the dorsum and inner side ; toes not 
affected ; skin natural, dimples on raising it ; at the outer side a few hard nodules can be 


felt. Measurements : 


At root of toes Sy Pe ee . Right foot 44 in. circumference. 
At middle of foot 7} in. . ; ¥ 43 ” 
Across heel and foot 8 in. . ; os 58 + 
Around ankle Re ae Fe : 7, Zt mS 
Middle of calf ain... : hs 7 us 


Elastic pressure was fairly tried for a long time prior to admission without apparently 
diminishing the rate of overgrowth. The temperature of the two limbs did not apparently 
differ, and the child could kick the foot about, though it did so clumsily. On July 2 the 
posterior tibial artery was ligatured in the middle of the leg by the usual method, a 
catgut ligature being employed ; the vessel was very small, and its pulsations feeble; a. 
drainage tube was used; operation antiseptic; all went on well. On the 11th the 
measurements were as before, except the one at the root of the toes, which was $ in. 
leds ; wound almost healed. July 12, the anterior tibial artery was ligatured doubly, and 
divided between the ligatures; the veins were included in the ligatures. 21st, first 
dressing, wound all healed; no drainage was used ; measurements as on 11th, except 
middle of foot }in. less. 28th, Martin’s bandage applied; the warmth of the foot 
seems in no way interfered with. August 4, measurements : Root of toes, 64 in. ; middle 
of foot, 7 in.; across heel and foot, 8 in. ; around ankle, 74 in. ; middle of calf, 74 in. 
February 1885, the foot is getting smaller in all dimensions. Subsequently the growth 
remained stationary for a while and then increased. 


Lymphoma (Lymphadenoma, Lymphosarcoma) is sometimes met 
with in the shape of large masses of glands in the neck (fig. 223) or else- 
where,! which slowly grow and give trouble from their size, unsightliness, and 
pressure effects (vide Hodgkin’s Disease), as well as ultimately cause death. 

Removal of such masses of glands is usually of only temporary value ; it 
is seldom that all can be got away, and recurrence often takes place in a 
short time. Section of such a tumour shows a pinkish-grey lymphoid tissue 
with no caseous foci. 

The following was a characteristic case : 


CAsE.—Lymphoma of Neck.—John T., age 12 years 4 months ; admitted November 10, 
1882. Family history good, except that the mother had abscesses beneath the jaw whilst 
pregnant with this child; boy himself never very hearty, but had fair health; four years 

eins erer at Med Rae see ies Kee 

1 Cystic lymphomata are sometimes met with, and these growths have been found in 
the rectum, among other places. 
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ago a swelling appeared beneath the lower jaw on the left side ; this grew slowly till the 
last three months—since then it has increased rapidly ; for three weeks has had pain, 
On admission, in the left posterior triangle is a large globular tumour consisting of lobu- 
lated lymphomatous masses; the swelling extends from 1 inch below the jaw to $ inch 
below the clavicle, which it overhangs ; it is 52 inches in transverse diameter ; some of it 
projects beneath the trapezius, and outlying masses reach nearly to the middle line of the 
neck ; the skin is movable over it, and it is not fixed to the vertebree ; no marked glandu- 
lar enlargement elsewhere, though a few slightly enlarged glands can be felt in the left 
groin ; some dulness over apex of left lung; left pupil slightly smaller and less sensitive 
than right. On November 16 the gland masses were removed, weighing 8 oz. ; most ot 
the glands shelled out easily, some were adherent ; the external jugular vein was tied and 
divided ; at times when traction was made upon the carotid sheath during the operation 
the pulse was much accelerated ; the carotid 
sheath and cervical transverse processes were 
exposed. He bore the Operation well and lost 
little blood. Operation antiseptic, with sponge 
pressure ; recovery uninterrupted ; antiseptics 
were left off on December 6, and he was dis- 
charged with a small superficial wound. 
February 1883, the boy has been better since 
the operation, but new masses of glands are 
already beginning to enlarge, though at and 
after the operation none could be felt. 


Another case is shown in fig. 225. 
It is not at all uncommon to find cases 
in which certain of the glands have 
broken down and discharged, while in 
other respects the conditions resemble 


lymphoma rather than tuberculosis. We \ Wwe 
have accounted for these cases by sup- SN \ \ Ny 
posing that tuberculosis and Hodgkin’s XS — Mh” ae 


disease have co-existed. We have seen Wig iaes. = Demphoviant donee 
lymphoma also appear in a child the 
subject of hip disease. Variation in the size of the swellings, associated 
with fever, but subsiding without suppuration, is also often seen. 

Multilocular Cystic Growths of the Jaws arise from epithelial 
ingrowths from the surface of the gum, which afterwards become shut off and 
develop cysts ; they may be congenital or occur in infancy. Besides these, 
two other forms of cyst are found associated with the teeth (dentary cysts) : 
(1) Cysts originating in connection with the tooth follicles—follicular, or, if 
they contain teeth, dentigerous cysts ; (2) Periosteal cysts, originating beneath 
the periosteum of the jaw. 

Dentigerous cysts arise from mal-placed or mal-developed teeth, and may 
occur at any part of the jaws ; they contain clear, serous or glairy, white or 
coloured fluid, rarely pus. Most often they are associated with the perma- 
nent, sometimes with the milk teeth. Eggshell crackling, the presence of 
fluid, and suppression of a tooth are the common indications of the nature 
of these swellings. 

For further details on the question of tumours we must refer to the 
general text-books. 
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CHAPTER XXXVIII 


DISEASES OF THE THYROID AND THYMUS 


Acute Enlargement of the Thyroid.—A slight enlargement with 
tenderness of the thyroid gland is not uncommon, but any acute enlarge- 
ment, the result of inflammation, is very rare. A typical case of this kind is 
recorded by Sir T. Barlow,’ in a boy of 3 years. The symptoms at first 
consisted in pain in the neck on movement, feverishness and slight enlarge- 
ment of the thyroid gland.- Later the swelling considerably increased ; the 
temperature varied from 100° to 103° F.; there was some difficulty in 
swallowing, but no marked dyspnoea. In four or five days the swelling 
began to subside ; he finally made a good recovery. | 

Chronic Enlargement. Goitre.—Simple or cystic enlargement of the 
thyroid is sometimes met with in children, most commonly in the inhabitants 
of certain hilly districts such as Derbyshire ; it is, however, met with in some 
cases among town-bred children, both with and without a family history of 
goitre. 

In the case here figured half the gland was removed ; it consisted of a 
mass about the size of a small orange ; in it were many cysts, the larger of 
which contained reddish-yellow fluid. The child did perfectly well, but died 
some months later of scarlet fever; the other half of the gland had not 
appreciably altered after the operation. 

We have been three times called upon to perform tracheotomy in young 
people for urgent dyspnea, the result of pressure of an enlarged thyroid 
gland ; in two cases the patients were young adults, the third was an ill- 
developed, idiotic child, in whom there was enlargement of the tonsils, with 
post-nasal vegetations ; these had been dealt with once with marked im- 
provement, but on the second occasion sudden dyspnoea, evidently due to 
pressure of the enlarged thyroid, was brought on by an attempt at examina- 
tion, and on administering chloroform the breathing stopped ; tracheotomy 
was performed, and the child did fairly well for a day or two, but died of 
bronchitis on the third or fourth day. The operation under such circum- 
stances may be of extreme difficulty alike from the presence of the large mass 
of gland, from the engorgement of the vessels, and from the altered shape of 
the trachea, which is compressed laterally. A specially long tube is required 
to reach down below the constricted part of the windpipe. There is no 


1 *On a Case of Acute Enlargement of the Thyroid Gland ina Child,’ by Dr. Tam 
Barlow, Clin. Soc. Trans, vol. xxi. 
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doubt that in any case where attacks of dyspncea, ‘thyroid asthma,’ have 
recurred, either removal of part of the gland or division of the isthmus should 
be performed in an interval between the attacks.! In simple cases of goitre 
the treatment is the same as for adults. 

We have divided the thyroid isthmus in a young gentleman of 16, in 
whom acute attacks of almost fatal dyspnoea had more than once occurred. 
The trachea was much flattened late- 
rally (‘scabbard trachea’). Three 
weeks after operation the gland had 
resumed nearly its normal size. In 
another case the operation was done 
during an attack, and the patient died 
a few hours later from rapid cedema 
of the lungs. In another, part of the 
gland was removed and tracheotomy 
performed ; the patient recovered, 
though in cases where tracheotomy is 
necessary the danger to life is much 
increased. 

It is not very uncommon to see 
children in whom the thyroid is slightly 
enlarged and sometimes painful and 
tender, but in whom there is no very 
great deformity and no cystic deve- 
lopment. These cases of ‘simple 
bronchocele’ may be met with at any 
age, but are perhaps most common about 
puberty. Under treatment with iodine or arsenic internally, and weak red 
iodide of mercury ointment, cautiously used, externally, the gland generally 
returns to its natural size. Iron is required if there is anzemia. 

The thyroid gland is usually absent in cases of myxcedema or ‘sporadic 
cretinism’; in any case of wasting or disease of the thyroid the possibility of 
myxcedema must be borne in mind. (See p. 591.) 

Thymus Gland.—The thymus body or gland reaches its greatest size at 
two years of age, after which it dwindles, and by puberty is in most cases 
reduced to a mere vestige. At birth it measures some 2 in. in length and 
perhaps 13 in. in breadth, and weighs about 4 0z.. At 2 years of age it 
weighs from 13 to 20z. It is situated behind the upper piece of the sternum, 
reaching as low down as the fourth costal space ; it lies partly on the peri- 
cardium, the aortic arch, and large vessels. 

But little can be said concerning the diseases of the thymus. Some 
authors have attributed laryngismus and spasm of the glottis to enlargement 
of the thymus and a consequent pressure on the nerves or trachea itself. It 
is very doubtful if laryngismus is due in any way to hypertrophy of the 
thymus, but cases in which there was evident pressure on the trachea by an 
enlarged thymus have been recorded by Goodhart, Jacobi, and Baginsky. 
Sudden death from spasm of the glottis is not uncommon during the first 
two or three years of life, and this has in some cases been attributed to the 


Vide Med. Chron, vol. xi. 1890. 


Fig. 224.—Cystic Bronchocele in a Child. 
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presence of anenlarged thymus (Pott). Weare byno means convinced of this. 
It is common to find small cysts at first sight looking like abscesses scattered 
through the substance of the thymus ; these have been attributed to syphilis. 
Jacobi has noted an excessive quantity of connective tissue in the thymus of 
syphilitic children. He has also observed tuberculosis of the thymus in 
cases of general tuberculosis. Demme has recorded a case in which caseous 
masses were found. The thymus when it becomes tuberculous probably 
does so from contact with caseous mediastinal lymph glands, as in case 
related at p. 351. In some recorded instances it appears that sarcoma has 
originated in the thymus. 

Drs. Stokes, Ruhrih, and Rohrer have investigated the relation of the 
thymus to marasmus in infants. They found that in all cases of infantile 
atrophy there was atrophy of the thymus gland. The administration of 
thymus internally in infantile atrophy has not apparently met with any 
success. 


CHAPTER XXXIX 


DISEASES OF THE SKIN 


DURING intra-uterine life the foetus is surrounded by the liquor amnii, which 
softens and soddens the cutaneous surface. After birth the skin is subjected 
to the drying action of the air and the epidermis quickly assumes its normal 
condition ; it is, however, exceedingly easily fretted and excoriated by pro- 
longed contact with the urine and feces, and also by the hot water and soap 
of the bath. It is hardly surprising to find that under these new conditions 
the skin is often injured, especially when we remember the delicate nature 
of the horny layer of the epidermis in the infant. In consequence of the 
rapid growth which is taking place, there is necessarily a continual building 
up of the tissues of the skin to keep pace with body-growth, and any inter- 
ference with the infant’s digestion or assimilation of food is exceedingly 
likely to interfere with the nutrition of the skin. This is seen in various con- 
ditions of wasting during infancy ; the skin becomes rough and harsh, and 
the slightest irritation from the urine or faeces, or friction at the flexures of 


the joints, gives rise to an erythema, eczema, or to excoriations. 


Another point to be remembered is that infants, especially those suffering 
from early rickets, sweat very freely, and in consequence their skins become 
sodden with moisture, and miliaria break out. Probably the sweat may 
contain toxins absorbed from the alimentary canal, which have an irritating 
effect on the skin and help to create a favourable cultivation ground for cocci 
of various kinds. Then, also, scratching plays a very important 7é/e in 
eczema, impetigo, &c. 

Reflex inflammations are more common during infancy than in later life, 
a transference of inflammation readily taking place from one part to another, 
or an irritation present in one place may give rise to an inflammatory lesion 
at a distance. In this way we find blotches or scaly spots around the mouth 
and on the face of children who are suffering from dyspepsia or gastric 
catarrh, or herpetic patches in those suffering from pneumonia or bronchial 
catarrh. Urticaria or erythematous blotches may be the result of indigestible 
food in the stomach, or the pressure of a tooth upon the gum, or the presence 
of acari burrowing beneath the skin. 


Eczema 


Eczema during infancy, while proving amenable to treatment, is ex- 
ceedingly apt to relapse, and in aggravated cases it forms one of the most 
troublesome complaints with which the practitioner has to deal. Probably 
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most physicians can call to mind cases of eczema in infants a few months 
old which have improved for a while, then relapsed again and again, and 
for which numerous ointments, ae powders, and medicines had been 
tried in vain. While the majority of these cases get well as the end of the 
first year is approached, or only relapse occasionally, in many cases the 
eczema continues to give trouble for years, or even for life. 

The causes of eczema in infants are various, though, indeed, but little is 
known for certain about many of them. In some cases, eenecealie in the 
local eczemas, there are irritants at work, such as scabies, pediculi, and the 
fretting produced by napkins constantly wet with urine or feces. There 
cannot be a doubt that there is a close relation between the condition of the 
skin and the alimentary canal. It is interesting to note that if a healthy 
infant gets an attack of dyspepsia or diarrhoea, its muscles become flabby, 
there is some wasting, and the nutrition of the skin is lowered ; and now 
the contact of urine or soiled napkins sets up an irritative erythema or 
eczema, the irritation of the soiled napkins being powerless to excite an 
excoriation until the nutrition of the skin is interfered with by faulty 
assimilation. One of the commoner internal causes of eczema in infants and 
young children is an abnormal condition of the alimentary canal ; probably, 
in some instances, the eczema is due to a large extent to toxins in the blood, 
absorbed from the alimentary canal and excreted.in the sweat. Eczemas are 
usually worse during the cold east winds of spring. 

In what class of children is eczema the most Sanne The answer 
must be that eczema may be found in children of every type and of every 
social grade. In the first place, it must be said that eczema is by no means 
uncommon in infants and children who are apparently in perfect health ; and 
breast-fed infants suffer as well as artificially-fed infants. We have fre- 
quently noted in hospital that children admitted for some other disease, and 
who are quite free from any skin trouble, develop eczema as they become 
fat and well. In these cases there is a strong presumption that over-feeding 
may have something to do with the eczema ; it is certainly true that very 
fat children are often eczematous, and it is very possible that strong, 
healthy children with large appetites may habitually be overfed, and the 
system seek relief, as it were, in an acute or chronic discharge from the 
skin. Perhaps in some of these cases there is a history of eczema in the 
parents. Children suffering from early rickets and sweating freely seem 
peculiarly subject to eczema. 

On the other hand, as already remarked, dyspeptic children, and those 
who are badly or poorly fed, are subject to eczema. 

The so-called strumous children are exceedingly likely to suffer from 
eczema, especially of the impetiginous type. The scalp, face, and backs of 
the ears are most often affected: there is much oozing of a semipurulent ~ 
fluid, which dries and forms yellow crusts. The lymphatic glands asso- 
ciated with the seat of the eruption are apt to become enlarged, and sub- 
cutaneous abscesses to form. 

It is a popular notion that many of the eczemas of infancy are due to 
teething, and that a chronic eczema is always worse when a tooth is being 
cut. Mothers often look forward to the last teeth being cut, as they believe 
that then the child will be free from eczema. In all this we think there isa _ 


Eczema 825 


great deal of exaggeration, but it is easy to understand that a swollen and 
tender gum may give rise to a good deal of crying, and some feverishness, 
and so any eczema, especially affecting the face, may be aggravated. We 
cannot emphasise too forcibly the important part which scratching plays in 
producing eczemas in infants and in preventing healing, 

Vaccination is frequently blamed by the parents of eczematous children : 
it is certain that a local eczema may arise at the seat of the vesicles, and an 
impetigo be started elsewhere in consequence of scratching and inoculation 
of infective pus into healthy skin ; but we do not think that vaccination gives 
rise to a general eczema. 

What part do micro-organisms play in producing eczema? It is quite 
certain that many cocci may be found in every eczema, but it hardly can be 
said that they are the cause of eczema in the same sense that the tubercle 
bacilli are the cause of lupus or phthisis. Given a papular itching eczema, 
then scratching removes the cuticle and inoculates the broken skin with 
cocci, which find a congenial soil in which to flourish. Much of the chronic 
inflammation which follows is doubtless the result of the growth of the cocci 
thus inoculated. Eczema may be self-inoculated, like true impetigo, by 
scratching. 

Symptoms and Course.—The commonest places for eczema in infants and 
young children (local irritants excluded) are the forehead, cheeks, scalp, and 
backs of the ears. The limbs, especially the flexures of the joints and backs 
of the hands, are often attacked. The usual form is eczema vesiculosum ; 
in weakly and scrofulous children the pustular variety, E. pustulosum or 
impetiginodes, is the most common. The former mostly begins with patches 
of redness, the inflamed patch quickly becoming the seat of numerous 
papules ; in less severe cases the papules may make their appearance in crops 
on apparently normal skin. In the worst cases the itching is intense, and 
the skin of the forehead or cheeks is hot, red, and cedematous. The papules 
quickly become vesicular and burst, or perhaps more often the inflamed skin 
begins to ooze without distinct vesicles being formed. A free discharge 
from the skin usually gives relief. The skin continues to weep, perhaps 
for some days, and probably also the eczematous patch is extending, cover- 
ing the whole forehead and affecting the cheeks, so that at this period all 
stages of the affection may be seen. In one place there may be redness 
only, in other places excoriated and weeping skin ; at another place the dis- 
charge has dried, forming crusts with raw, tender skin beneath ; where the 
eczema is nearly well the skin is thickened and the cutis desquamating. 
The skin of the thighs, flexures of the groin and knees, the arms and back, 
are very likely to become affected, and as the eczema heals in one place it 
is very likely to break out in another. Sooner or later the eczema passes 
into the subacute or chronic stage ; the skin is more or less red and indu- 
rated, there is less oozing from the surface, while there is a tendency to form 
crusts and for free desquamation to take place from the skin. This 
desquamation or scurfiness is particularly noticed on the scalp. 

In some cases the eczema is more of the erythematous type. The child 
goes to bed at night, and when warm in bed the face and forehead flush up, 
the skin becoming red, shiny, and hot ; the itching and tingling are intense, 
so that the child scratches and almost tears itself in its restlessness and 
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discomfort, while sleep is out of the question. In the course of an hour or two 
the congested vessels are relieved by a serous discharge through the perhaps 
already damaged skin, and the inflammatory stage is succeeded by the 
oozing and crusting stage. The raw and tender skin left after the discharge 
more or less recovers and dries up, and then there is another inflammatory 
attack and the process is repeated. 

In weakly and scrofulous children the eczema is of a less acute type ; 
there is less redness, burning, and itching, and a greater tendency to pus for- 
mation than when eczema occurs in strong and healthy children. The scalp 
and face are mostly affected : in these places much crusting takes place, the 
crusts being formed of dried pus, and on raising these more or less puriform 
fluid escapes. In the early stages pustules are usually present. In the 
worst cases the whole scalp is a mass:of thick crusts, abscesses form in the 
scalp, glandular abscesses are present inthe cervical glands, and perhaps 
‘cold abscesses’ in various places throughout the body. In dispensary 
practice an eczema pustulosum of the back part of the scalp is almost 
certainly the result of pediculi. 

All forms of eczema in infants and young children are apt to relapse, 
fresh attacks coming on before the skin has entirely recovered from the 
effects of the last attack, and the old place is soon as bad as ever. The 
tendency is for the attacks to involve the same places time after time where 
the skin has been injured or has ‘contracted a bad habit.’ Often, however, 
while healing in one place it breaks outin another. The younger the infant, 
the more troublesome is the eczema ; the older it grows, the less likely is the 
disease to relapse. 

The eczemas, or perhaps more properly erythemas, caused by the con- 
tact of foul napkins, or by two surfaces of skin coming in contact (intertrigo), 
are exceedingly common in dispensary practice ; with ordinary care they 
never occur in healthy children, but in infants suffering from intestinal 
catarrh or diarrhoea, where the napkins are constantly soaked with the 
excretions, a certain amount of soreness may be difficult to avoid. The skin 
is usually at first red, the erythematous eruptions spreading from the anus 
and genitals; then the horny layers of the skin become detached, leaving 
superficial excoriations, from which serum and perhaps blood may ooze. 

Eczema in older children does not differ from eczema in adults. Any 
part of the body may be affected—the face, trunk, or limbs, and especially 
the flexures of the joints. A’ subacute or chronic conjunctivitis is commonly 
associated with eczema of the face. The skin readily becomes red and in- 
filtrated, with a dry, rough surface, which readily cracks, making painful sores. 
The itching is usually severe, and the affected part is constantly fretted and’ 
irritated by the scratching which goes on. 

Children with eczema are usually constipated. 

Complications.—Children who suffer from eczema may also be the subjects 
of bronchial asthma. In some cases the two diseases are co-existent, in 
other cases they alternate; there is no constant rule as far as we have 
been able to determine. Eczematous children frequently also suffer from 
gastro-intestinal catarrh. This is only another way of saying that there are 
children who are specially prone to catarrh of the bronchial tubes, catarrh 
of the stomach and bowels, and also to a catarrhal inflammation of the 
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external surface of the body. We have already remarked that eczema and 
impetigo may co-exist in the same subject, and so also may seborrhcea. 

It is well known that at times infants who are suffering from eczema, 
especially when extensive, suddenly develop a high temperature, convulsions, 
and coma, and die in a few hours. We have seen this occur both in infants 
in hospital and in private practice, and do not doubt that there has been 
some connection between the eczema and the convulsion-fever. These cases 
are well known to the old practitioner, who regarded the fever, &c., as the result 
of curing the eczema. This view is certainly open to doubt, and need not 
deter us from using our best endeavours to cure the disease. It is well, 
however, to bear in mind that a sudden and fatal illness may occur at any 
stage of the disease. 

Treatment.— The most scrupulous care must be taken to keep the healthy 
infant’s skin clean, especially those parts which come in contact with the 
soiled napkins. A daily bath should be given from the first week, but a 
prolonged immersion must be avoided as likely to macerate and soften the 
cuticle too much. A good curd soap free from excess of alkali should be 
used,’ and soft water in preference to hard. Some starch powder, such as 
finely ground rice or maize powder, with 20 per cent. of boric acid, should 
be applied after careful drying. 

If the parts about the genitals become red or excoriated, attention must 
at once be. directed to the state of the infant’s digestive organs to see if 
gastric and intestinal digestion is in a normal state, or if there is diarrhcea ; 
and it will probably be found that something is wrong here. The affected 
parts must be kept clean, as little friction as possible being used, and thin 
gruel, or rice boiled in milk, being used instead of soap ; or the parts may 
be cleansed with a piece of absorbent cotton-wool dipped in carron oil 
(lime water and linseed or olive oil in equal parts). After careful drying, boric 
acid powder, or oxide of zinc and starch (1-5), kaolin, or finely prepared 
fuller’s earth, may be used to dust on. Where there is constant diarrhcea 
the ordinary napkin may be dispensed with, and pads made of absorbent 
cotton or wood-wool used instead, as. they more readily absorb the fzeces 
and urine. Unna’s ‘ powder-bags’ are sometimes useful; these are bags 
made of soft fine muslin, and filled with some dusting powder, as zinc 
and starch, or Taylor’s cimolite, and quilted, to prevent the powder from 
gravitating to one end. These bags may be made ready and used as 
required ; their value consists in keeping the parts dusted by the powder, 
which escapes through the pores of the linen or muslin. 

The dietetic treatment of general eczema is often difficult, as it may be 
by no means clear that anything is wrong with the digestive organs. If the 
infant is being nursed at the breast, great care should be exercised by the 
mother as regards her diet : beer, tea, coffee, salt meats or greasy dishes are 
best avoided, or taken only in moderate quantities, while milk, fish, fresh 
meat, and vegetables may be taken freely. The infant, if vigorous and full- 
blooded, is perhaps taking too much breast-milk, and the amount should 
be lessened. Possibly the breast-milk may be poor in quality—containing 
an excess of sugar, while deficient in proteids and fat—and the infant is flabby, 


1 Unna’s ‘ over-fatty’ soap or ‘ Vinolia’ soap is good for infants. 
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poorly nourished, and suffers in consequence from impetigo or intertrigo ; in 
which case some form of artificial food must be given in addition to the breast- 
milk. In artificially reared children the question of diet is of great importance: 
eczematous infants being brought up on cow’s milk are frequently constipated 
and pass large quantities of undigested curd in their stools. In such cases 
some form of modified milk or whey should be given. In older children, 
especially if there is an excess of fat, starchy and saccharine foods should be 
avoided, and the diet confined as much as possible to milk, cream, eggs, 
broth, underdone minced meat, and green vegetables. 

The medicinal treatment must be directed to overcoming the constipation 
so often present, and getting rid of bye-products in the alimentary canal ; 
small doses of mercury, euonymin, or rhubarb and soda may be pre- 
scribed. (F. 95 or 96.) Small doses of Rubinat or Hunyadi water are 
often successful. 

Of other internal remedies in the acute stages, alkalis, such as the citrate © 
or bicarbonate of potass, with nux vomica, are frequently useful. Effervescing 
citrate of potass and lithia are useful, acting both on the bowels and kidneys. 
Carlsbad salts, taken in warm water before breakfast several times a week, 
may be prescribed in’ older children. Arsenic is rarely, if ever, of use in 
the early stages of infantile eczema; indeed, we have seen cases which 
were made distinctly worse by it. In many cases in infants a dose of two or 
three grains of chloral hydrate (infant 6 months) will secure a good night 
and prevent scratching. In older children in the chronic stages, where there 
is a disposition to excessive desquamation, arsenic is usually beneficial. In 
the chronic impetiginous eczemas of scrofulous children cod-liver oil and the 
iodides may be prescribed with great advantage. Cod-liver oil and arsenic 
may be given, or arsenic can be added to some ready-made cod-liver oil 
emulsion. (F. 97.) 

In the management of local remedies much depends upon how the 
application is used, and much time and trouble may be well bestowed in 
showing the friends of patients how to apply the dressings, and, what is by 
no means easy, to keep them in position. Merely smearing on an ointment 
or dabbing on a lotion may be an entirely valueless proceeding ; moreover, 
the newly formed cutis is very easily injured. The ointment or lotion re- 
quires to be kept in constant contact with the part if it is to be of any use. 
In infants and young children some method will have to be adopted to 
prevent scratching ; mittens must be placed on the hands, and in some cases 
it may be necessary to secure the arms by means of bandages. | 

For application locally the range of remedies is very wide, and various 
combinations have been called into requisition in the way of lotions, 
liniments, and ointments. As a rule, in all acute eczemas, where there is 
much excoriation of the skin, or thin newly formed skin is present, much 
washing or any rough handling should be avoided. On the other hand, in 
chronic cases, where the skin is thick, scaly, or infiltrated, baths are of great 
service in removing the scales and softening the skin. In all eczemas, how- 
ever, a certain amount of cleansing is necessary to remove the remains of 
the old ointments and crusts: this can usually be done by gently applying’ 
some almond oil—or carron oil answers very well—ordinary soap being best — 
avoided in acute cases. 
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In all acute or subacute eczemas soothing remedies are required, and 

must be persevered in as long as there is an irritable condition of the skin 
and free discharge. The most troublesome eczemas in infancy are those of 
the face. In these, when the skin flushes up and is hot and angry during 
the evening exacerbation, and the infant sleepless and restless from the 
burning and itching of the skin, hot poppy-head or boric fomentations often 
give relief. Perhaps more often cooling applications are the most grateful, 
and for this purpose carron oil, with or without ichthyol, may be applied on 
lint and kept in place with a bandage. (F. 98, 99, 100.) 
When the eczema has passed into the scaly stage, and there is no large 
amount of discharge from the skin, more stimulating ointments may be used 
and the face kept continuously bound up to exclude the air. There should 
be a daily cleansing with carron oil to remove the excess of ointment and 
the accumulated scabs, and now Lassar’s or [hle’s pastes are useful to forma 
protective covering to the newly formed skin, but they are difficult to remove 
if allowed to cake on to any extent. (F. 103, 104.) 

In acute general eczema, where large surfaces of the body are affected, 
liniments applied on rag or lint should be used, and the parts firmly 
bandaged with gauze bandages so that the application may be kept in constant 
contact with the skin. When there is much discharge and the skin inflamed 
and tender, it is sometimes best simply to powder on some finely ground 

boric acid and surround the limb with absorbent wool, firmly bandaged 
on ; or strips of lint may be saturated with carron oil or calamine liniment. 
(F. 98, 99.) In a later stage, when the skin is thickened and scaly, with 
but little or no discharge, more stimulating applications containing sulphur, 
ichthyol, zinc, or lead are usually prescribed. (F. 102, 108.) The ointment 
should be of tolerably firm consistence, so as not to melt too readily and run 
into the lint. Ung. paraffini B.P. is one of the best. Mercurial ointments 
should not be applied to an extensive surface of skin or too continuously 
for fear of mercurial poisoning. © 

In impetigo, where the discharge is more or less purulent and much 
scabbing takes place, the scabs should be removed by poultices or carbolic 
oil, and some diluted mercurial ointment (F. 106, 109)—or an ointment 
consisting of five or ten grains of iodoform to the ounce—may be applied. 

Eczema affecting the scalp must be treated in a similar manner to that of 
the face, except that, as a rule, more stimulating applications may be used. 
In the weeping and irritable stage carron oil or the calamine liniment or 
zinc and cold cream may be applied on lint or rags, and a nightcap worn 
by the child to protect the parts and prevent him from scratching. The 
hair must be kept short and the scalp cleansed every morning with some 
mild soap and warm water ; or thin gruel may be used. In the more chronic 
stages, especially in neglected cases, the crusts must be removed by oiling 
and poulticing, and some diluted white precipitate ointment or other mild 
mercurial ointmentjapplied. Lassar’s or Ihle’s paste (F. 103, 104) mayybe 
used, being put on thickly, and the head covered with a cap made of old 
linen, or what is known as ‘butter-cloth’ ; the crusts and excess of ointment 
must be removed daily or every few days. Eczema of the scalp, the result 
of pediculi, should be treated by poulticing,. cutting the hair, and the 
continuous application of white precipitate ointment. 
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In the chronic general eczemas of older children, especially where the 
skin is rough and coarse, and there is much infiltration, and the flexures of 
the joints are affected, baths and stimulating liniments, followed by some 
soothing protective ointment, usually answer best. Soft soap, the pure 
green variety, may be rubbed over the parts on a wetted flannel for a minute 
or two so as to soften the skin; it is then washed off in a warm bath, the 
child dried, and some strips of lint coated with zinc and lead ointment 
applied. This plan answers well in hospital, but the application of the soft 
soap causes smarting, and in private practice the child’s friends are apt to 
think it makes the eczema worse and fail to persevere. Instead of the soft 
soap, the old ointment having been cleaned off, the parts may be sponged 
with lead and carbolic lotion (F. 107) every evening for a few minutes, 
and this treatment should be followed by simple zinc or lead ointment. 

In local eczemas, especially those about the nose, back of the ears, and 
flexures of the joints, Unna’s salve plaisters or salve muslins are very con- 
venient and efficacious. Pieces of these can be cut with the scissors to any 
shape, and when placed over the patch of eczema can be readily held in 
position by a light bandage. The zinc and red oxide of mercury salve 
muslin, and tar and lead are the most useful. 

Impetigo Contagiosa, Staphylococcia.—This eruption is_ charac- 
terised by the formation of crops of vesicles of various sizes, which become 
converted into pustules. The pustules dry up or become ruptured, leaving 
a greenish-yellow thick scab. The eruption is most common about the face, 
‘especially round the mouth ; it may also occur about the neck, hands, and 
feet. In some cases there is marked febrile disturbance before the vesicles 
appear. When the patient is seen for the first time, after having been 
affected for several days or a week, but few vesicles may be present, and 
only scabs and crusts visible on the face and back of the neck. Deep 
ulcers may form at the seat of the pustules. The disease, as its name 
implies, is contagious, being transferred by means of the nails from one part 
of the body to another, and from one child to another in a similar way. 
The attacks may be acute in character, and the constitutional disturbance 
severe. It occurs in cachectic children, and is rarely seen except in hospital 
practice. It may follow midge bites. There is a close resemblance between 
impetigo contagiosa and some forms of eczema. Indeed, we should say 


clinically there is no sharp line of demarcation between them. The treat- © 


ment consists in removing the scabs by oiling or poulticing, and applying 
dilute white precipitate or sulphur ointment on lint. Cod-liver oil should 
be given internally. 

Seborrhoea.—Seborrhcea is a ‘functional disorder of the sebaceous 
glands, producing increase of the secretion, which forms an oily, waxy, or 
scaly accumulation on the surface’ (Crocker.) 

The most familiar example of this disorder is seen in dispensary practice 
in infants who are badly looked after and rarely washed ; in such there is often 
an accumulation of a dirty yellow material over the anterior fontanelle, which 


can be scraped off with a blunt instrument. A certain amount of eczema. 


may be present. What has been termed ‘ dry seborrhcea’ is not uncommon 
in the scalp of older children; it may occur on the face as well as on 
the trunk and limbs; the scalp is dry and covered with small scales or scurf, 


od 
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which fly out when the head is combed or brushed. Care must be taken 
not to mistake diffused ringworm of the scalp for simple seborrhcea. 

Treatment.—The excessive sebaceous secretion on the scalp of infants 
can usually be removed by gentle friction with a piece of flannel dipped in 
warm olive or almond oil, following this up with washing with soap and 
water ; this process may want repeating once or twice, and care must be 
taken to keep the child’s head well washed. If there is a tendency to exces- 
sive secretion, a little ung. hydrarg. ox. flav. (5 per cent. in vaseline) or ung. 
boracis (3ss ad 3j benzoated lard) should be applied. For dry scaly patches 
on the face an ointment consisting of precipitated sulphur in cold cream (4ss 
ad 3j) may be used. 

Erythematous Eruptions.—The term ‘erythema’ is applied to those 
eruptions which consist in a redness or congestion of a more or less extended 
portion of skin, as well as to other eruptions, where there is not only a con- 
gestion, but an actual exudation from the cutaneous vessels, as in erythema 
nodosum. 

A simple erythema or congested portion of skin occurs under various 
conditions ; it may be the result of some external irritation, such as the con- 
tact of foul napkins ; the application of various irritants, such as mustard, 
chrysarobin, arsenic ; or the bites of insects. An erythema sometimes pre- 
cedes the eruptions of the specific fevers : this occurs at times in small-pox, 
chicken-pox, vaccinia ; and it accompanies other febrile disorders, which are 
not usually accompanied by a rash, as diphtheria, cholera, and septicaemia. 
An erythematous redness is often present when there is a high temperature, 
as in pneumonia and other febrile disorders. An idiopathic erythema 
or roseola is not uncommon in infants and young children, mostly as 
the result of some -intestinal irritation, possibly also due to the irritation of 
the gum caused by dentition. It is more or less patchy in its distribution, 
occurring on the forehead, face, trunk, or limbs ; there may be no marked 
constitutional disturbance, and the patches of redness may be the first 
Symptom. In other cases there may be several degrees of fever, restless- 
ness, and perhaps vomiting. The eruption is mostly fugitive, disappearing 
in a few hours to twenty-four hours. Other patches may appear as the first 
ones fade. 

Erythema Scarlatiniforme.—Is a typical ‘scarlet fever rash’ ever 
present in any non-scarlatinal case? It is difficult to answer this question 
dogmatically, but it may certainly be said that in any case when there is a 
diffuse, well-marked, punctiform rash, remaining visible for at least twenty- 
four hours, the disease is almost certainly scarlet fever or rubella. It is 
certain, however, that some erythematous or roseolous rashes do closely 
resemble scarlet fever, and, as they are attended not infrequently with some 
constitutional disturbance and fever, the difficulty in diagnosis may be very 
great. 

Some children are especially liable to roseolous rashes resembling scarlet 
fever, as the result of indigestion or some other source of irritation ; a. roseo- 
lous rash is also apt to occur in septic conditions, such as in an empyema, or 
wherever pus is shut up in a cavity. 

The constitutional disturbance in these cases is generally slight ; the 
_ temperature may reach ror° or 102° F., the tongue may be slightly coated, 
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but the child usually feels quite well and his appetite is normal. The rash 
may very closely resemble mild scarlet fever; it is, however, as far as our 
experience goes, never so intense as it is in a typical or well-marked case of 
scarlet fever; moreover, in some part of the body it is almost sure to be 
patchy and unlike scarlet fever. The distinction between a roseolous and a 
scarlet-fever rash may be difficult or impossible if one part of the body only 
happens to be seen, but the difficulty usually disappears if a careful examina- 
tion of the whole body be made, as in some places, especially the face and 
trunk, the roseola is patchy, the patches having a sharp outline. Crocker 
speaks of a roseolous rash lasting two to six days, and followed by a more 
or less copious desquamation. We have never seen this, and should be 
extremely suspicious of scarlet fever in such cases. In our experience an 
erythematous or roseolous rash, while it may closely resemble a scarlet-fever 
eruption, is more fugitive, and rarely lasts more than twenty-four to forty- 
eight hours, and is not followed by desquamation. In the majority of cases 
the presence or absence of a tonsillitis will decide the diagnosis. 

A roseolous rash may follow the taking of certain drugs, more especially 
belladonna, copaiba, and salicylic acid. 

Erythema Pernio, Chilblains.—Children with slow circulations, 
especially the so-called strumous, are very apt to suffer from chilblains. The _ 
favourite spots are the toes, heels, and fingers ; they begin with redness and 
intense itching, or aching, coming on towards evening, or when the patient 
is warm. The skin is smooth, livid, and shiny, and ulceration may take 
place if it is subjected to much friction. Children subject to chilblains should 
wear warm woollen stockings and well-fitting boots with broad toes and 
thick soles, and should take much exercise. In the early stages the affected 
areas may be painted with equal parts of tr. iodi and: lin. aconiti, or lin. 
saponis co. with an equal quantity of lin. belladonne. A mild capsicum 
ointment also answers well (capsici 4ss, almond oil 3ij, lanoline 3vj), rubbed 
in with a piece of flannel. Zinc ointment with ung. hydrarg. ox. rubri, or 
ung. picis liq., in varying proportion according to the stimulating effect 
desired, may be applied. 

Erythema Multiforme is mostly seen during early life in association — 
with rheumatism, or in rheumatic subjects ; whatever importance it possesses 
is derived from this association. The outbreak of this form of erythema is 
always suggestive of the rheumatic state, and an examination of the heart 
for endocarditis should always be made. The most common form consists 
in red papules surrounded by more or less congested skin. In association 
with the papules there may be flat raised patches surrounded by a zone of 
redness (erythema marginatum). Sometimes the eruption becomes purpuric, — 
and bull or vesicles may form. 

Erythema WNodosum has apparently a relationship to the erythema 
just described, though the constitutional disturbance is often much greater. 
Prior. to the appearance of the nodes there may be rheumatic pains and fever, 
the temperature perhaps reaching 103° or 104°, and the child is apparently 
quite ill (see fig. 56). The eruption appears most copiously over the shins, 
but the arms, especially on the extensor surfaces, or any part of the body, may — 
be attacked ; it appears as node-like, tender, red swellings of various sizes, 
accompanied by a burning or itching sensation. The patches come out two 
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or three at a time in various parts of the body. At first rose-red in colour, 


they then assume a darker-red colour, and as they disappear become of a 
yellow colour like a fading bruise. Epidemics of erythema nodosum have - 
been described, and. this fact suggests that perhaps this disease really 
belongs to the infectious fevers. 

Not much treatment is required for erythema multiforme or nodosum. 
A light milk diet, a mild aperient with some saline, or with salicylate of soda 
if rheumatism is suspected. Locally, lead lotion with some tr. opii or liq. 
carbonis detergens may be used. 

Urticaria is characterised by the sudden appearance of elevated blotches 
or wheals, at first red in colour, afterwards becoming white and _ sur- 
rounded by a zone of redness. They are attended by much burning and 
itching. The blotches usually disappear in the course of a few hours, but 
most frequently there are successive crops. In some cases a certain 
amount of cedema is produced by urticaria; we have seen children with 
cedema of the eyes and backs of the hands following nettle-rash. There is 
usually some gastro-intestinal disturbance. Urticaria is sometimes, espe- 
cially in infants, a distressing and troublesome complaint, the intense 
itching making the child restless, and entirely preventing sleep. Urti- 
Caria is the result, in the large majority of instances, of some irritation in 


the alimentary canal, less often of teething ; sometimés it is due to the 


bites of insects or scabies. Worms are not an uncommon cause in young 
children ; fruits of various kinds, especially strawberries, fish, sausages, 
stale meat, sour milk, or any kind of fruit which disagrees, may act as 
a cause. 

The most troublesome form of urticaria is that variety known as urticaria 
papulosa or lichen urticatus. This is a very intractable affection and 
may last for many months or even years. When seen in dispensary practice 
it is very apt to be mistaken for scabies, as the rash consists of numerous 
papules ; many are often scabbed over as the result of scratching about the 
body, limbs, hands, and feet. In the worst cases the whole body is covered 
with itching papules, which in some places perhaps become pustular, making 
the resemblance to scabies a very close one, but no ‘burrows’ can be dis- 
covered. The eruption begins as small wheals, which become papules, 
fresh ones coming out every night in crops when the child goes to bed. 
Rest is broken, and health may be seriously interfered with. It is most 
common during the period of the first dentition, and the tendency to it 
mostly disappears at 3 or 4 years of age. In the milder cases there is 
a succession of papules, some of which are surmounted by a small vesicle, 
which is quickly broken by scratching. After two or three days the rash 
ceases to make its appearance, to return perhaps in a few weeks. Gene- 
rally speaking, urticaria is more common in summer than in winter. 

In some children fleas and other insects will produce vesicles as well as 
papules, and give rise to more or less constitutional disturbance: 

Treatment.—An aperient should be given, calomel or rhubarb and soda 
being the best. Santonin and calomel may be given if worms are suspected. 
A saline such as citrate of potash or bromide of potassium may be ordered. 
Locally, sponging the wheals with lead and tar lotion (such as F. 107) is 
perhaps the best application, or each wheal may be rubbed with menthol or 
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painted with collodion. Sulphur baths (sulphuret of potassium, 31) to a bath) 
are useful in the chronic varieties. 

Lichen Serofulosus ‘is characterised by very small inflammatory papules 
of a red colour, fading to that of the normal skin, disposed in groups or circles, 
and occurring mainly in scrofulous subjects ’ (Crocker). 

This form of lichen is not common in our experience, but it is easily 
overlooked, inasmuch as it is unattended with any great inconvenience to the 
patients : they may make no complaint, and it is only discovered accidentally. 
The important points in the diagnosis consist in the absence of irritation 
and the presence of caseous lymph glands or other well-marked evidence of 
scrofula. The papules are small, and of a bright red colour at first, gradually 
changing to dull red, then desquamating, and finally leaving a brown stain. 
They must be present on the trunk or limbs. Their course is very chronic, 
fresh papules appearing as the old ones fade, so that the patient may not be 
entirely free for months or years. 

Psoriasis.—This affection is common in children over 3 years of age, 
but is seldom so severe or so intractable as it often is in adults. It is 
perhaps even more liable to recur in children than in adults. The symptoms 
are so similar during childhood to those seen in after life that no detailed 
description is necessary. The treatment we usually adopt is to give arsenic, 
beginning with two-minim doses and gradually increasing it ; warm baths, 
with the moderate use of green soft soap to remove the scales, and the 
application of some tarry or mercurial ointment. In hospital patients we 
have used Auspitz’s solution of chrysarobin with great success. The solution 
is applied to the spots twice a week, a patient wearing old linen to avoid 
damage. (F. 109, 110.) 

Pityriasis Rubra.—We have occasionally seen this disease in children, 
but it is comparatively rare. The best marked case was in a girl of 8 years 
who was in hospital twice with a precisely similar attack. The rash ap- 
peared to commence on the chest, and spread over the arms, trunk, and 
extremities. It consisted of a red rash covered with fine thin scales. Both 
attacks proved very chronic. A lotion of bichloride of mercury (1-5000) was 
used, but had to be stopped on account of salivation. 

Miliaria. Sudamina.—In various fevers, such as scarlet fever, enterica, 
and in other febrile disorders, as rheumatism, a number of minute vesicles 
with clear contents make their appearance on the skin. The clear fluid is 
sweat, which has been unable to escape from the orifice of the sweat gland ; 
the contents of the vesicles are absorbed or dried up in a day or two, leaving 
a tiny desquamating spot. Sudamina are often seen in the sweating of 
rickets. In other cases a slight inflammation occurs at the blocked sweat 
gland, and a minute papule appears instead of the vesicle, though vesicles 
may also be present ; this condition has been called Miliaria rubra. The 
so-called Lichen strophulus or ‘red gum’ is, according to Crocker, a 
sweat rash; it consists of minute crops of red papules which make their 
appearance in infants ; they are attended often with much itching and con- 
sequent restlessness of the infant. A somewhat similar rash has been 
attributed to dentition as well as to gastric irritation. The papules should 
be dabbed with the lotion F. 99 or F. 100, and powdered with boric acid or 
some drying dusting powder. 
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Pemphigus is rare in infants apart from Syphilis, but attacks of the 
acuter form of the disease (Pemphigus neonatorum), occurring in epidemics 
in lying-in hospitals or in the practice of a midwife, have been recorded by 
continental writers. In these cases the disease appears to have been dis- 
tinctly contagious: not only has it apparently passed from infant to infant, 
but also from infant to nurse. Ina few cases the eruption is preceded by 
fever, restlessness, or convulsions ; the rash usually appears at the end of 
the first week. The bullze vary in size ; their contents are clear or slightly 
cloudy, rarely pustular ; they gradually dry up, forming superficial ulcers or 
crusts. All parts of the body may be attacked, and, unlike syphilitic pem- 
phigus, there is no preference for the palms of the hands or soles of the 
feet. 

Chronic pemphigus is seen occasionally in older children; in some of 
these cases the children appear to be in good health and complain of nothing 
except the eruption, for which no cause can be assigned. In most cases 
there is marked anemia, and more or less fever and constitutional dis- 
turbance ; the latter may be severe. The number of bulle varies from two 
or three to perhaps twenty ; they appear as vesicles on the face, trunk, and 
limbs, gradually enlarging, and finally drying up in the course of a few days. 
The treatment consists in giving arsenic in full doses, and cod-liver oil. 
Locally, boric acid or zinc ointment may be applied. In the severer cases 
continuous baths are useful. 

Dermatitis Gangrzenosa Infantum,—]n speaking of varicella we have 
referred to a peculiar form of multiple gangrene of the skin, which is apt 
to follow varicella in anemic or emaciated childrengi(p. 330). here qe 
reason to believe that this condition is not necessarily preceded by varicella, 
but may follow other pustular eruptions (Crocker) ; it has been known also 
to follow vaccination. It almost always occurs in infants or young children 
under 3 years of age, and in many of the fatal cases tuberculosis has been 
found. In these cases the varicella vesicle or pustule is succeeded by an 
ulcer, which rapidly extends in size and depth, several frequently joining 
together, so as to form large sinuous ulcers ; the floor becomes black from 
the formation of sloughs. In the worst cases the scalp, face, body, and limbs 
are covered with sloughy-looking ulcers, either separate or confluent. There 
may be marked constitutional symptoms. In one of our cases there was 
recovery, the ulcers gradually healing up ; in the majority of cases a fatal 
result ensues. The treatment consists in giving the child a generous diet, 
including beef tea and wine, and dressing the ulcers with iodoform or other 
antiseptic ointment. 

Dermatitis Exfoliata Infantum.-—It is not uncommon to find infants a 
few weeks old with a diffused red rash which desquamates freely, the skin 
coming off in scales or flakes. The skin is thickened, red and shiny, cracks 
or fissures appear round the lips, and in places large ulcers may form, 
especially over the sacrum. The disease usually begins during the ‘first 
week or two of life, the infant suffers from marasmus, with perhaps vomiting or 
diarrheea. It is generally fatal. This disease is often mistaken for syphilis, 
especially as there may be some coryza and the eruption first makes its 
appearance about the buttocks or ‘ napkin area.’ It has, however, nothing 
to do with syphilis, but is probably a form of septicaemia. It apparently 
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occurs most frequently in Foundling Asylums. In all the cases we have 
seen the infant has been artificially fed. (See Ritter’s Disease, p. 34.) 

Drug Eruptions.—The most important rash belonging to this class is the 
Bromide eruption. In some children a few grains of a bromide salt are 
sufficient to cause a rash, while in other cases the salt may be taken for 
weeks or months together without giving rise to any eruption. Infants 
perhaps are more liable than older children. The eruption consists in most 
cases of a red papular rash, the papules being discrete and occurring chiefly 


Fig. 225.—A se vere Bromide Eruption. (From a photograph by Dr. G. H. Lancashire.) 


on the face, scalp, trunk, and limbs. On the summit of the red papules are 
one or more yellowish points, or small pustules. The rash looks more like 
acne than any other rash. It is sometimes confluent. Scabbing and ulcera- 
ion may take place. We have seen the scabs and ulcers an inch in 
diameter on the limbs. 

A somewhat similar rash also occurs after taking Zodides, but it is less 
common. Antipyrin and Phenacetin in some recorded cases have given 
rise to a ‘measly’ eruption or an urticaria. We have several times noted a — 
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papular rash after giving antipyrin. The long administration of arsenic is 
sometimes followed by a darkening of the skin, especially marked on the 
abdomen and trunk. The pigmentation mostly disappears after the drug is 
left off. Salicylic acid or the soda salt sometimes gives rise to a ‘measly’ or 
urticarial rash, Belladonna may produce a roseolous rash (see Roseola). 

Tinea Tonsurans.—Ringworm of the scalp is one of the most trouble- 
some local diseases with which the practitioner has to deal, and one which 
is apt to bring unmerited discredit on account of the many months or even 
years that the disease sometimes lasts. In some children there seems to be 
an especial disposition of the disease to spread, and to relapse when to all 
appearance it has been cured, or, in spite of the local treatment vigorously 
carried out for months, no marked improvement ensues and every one con- 
cerned becomes tired of the case. 

Ringworm is exceedingly contagious, one child taking it from another in 
consequence of the spores of the tricophyton being transferred from one to 
another by direct contact, or by means of hair-brushes, combs, caps, or bed- 
linen being used both by the affected and the healthy. It rarely affects 
infants, or children after puberty, its subjects, especially in the chronic form, 
being the weakly rather than the strong, though exceptions may be met 
with. 

The disease when recent may be recognised at a glance: the patches are 
circular, the central skin in the smaller ones being red in colour, while at 
the circumference desquamation is freely going on, the branny scurf giving 
the patch at this part a greyish or yellowish appearance ; the hairs from the 
central part may have come away, or they have broken off, leaving stumps. 
In the larger patches all traces of redness have disappeared, and they are 
simply bald or scurfy patches of varying size. Chronic diffuse ringworm of 
the scalp, especially if it has undergone a certain amount of irritation as the 
result of treatment, is more difficult to diagnose ; there may be much scurfi- 
ness, perhaps scabbing and pustulation. In the condition known as kerion 
the hair follicles suppurate, the hairs becoming loosened at their roots, and 
there is redness and puffiness of the patch. The diagnosis of ringworm is 
made from the stumps of hair left after the hair has broken off. These are 
best seen by means of a lens of two or three inches focal length : the stumps 
will then be readily seen often more or less twisted or bent, and having lost 
the gloss ordinarily seen on the hair. They are readily extracted with for- 
ceps, as they are mostly loose in their follicles ; they can then be placed upon 
a glass slide with a drop of liq. potassz and examined after soaking for half 
an hour. The broken hair will be found to be frayed out at the end, and 
moreover infiltrated with conidia or spores ; the latter are readily seen with 
a power of 300 diameters if a sufficient time has been allowed for the caustic 
alkali to dissolve the fatty matters and render the hair transparent. The 
mycelium is less readily seen than the spores. It is needless to say it is 
mostly useless to examine the unbroken hairs, and in old cases which have 
been treated no spores may be present in the scurf. The greatest caution 
must be exercised before pronouncing that a case is well, or certifying that 
it is no longer infectious, as relapses occur again and again, and may be the 
means of communicating the disease to others. Before any patient can be 
said to be cured, repeated examinations must be made with the aid of a 
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lens for diseased hairs, any suspicious-looking stump being extracted and 
examined microscopically ; it is well to remember also that scurfy patches, 
even when the hair is growing freely over them, are extremely suspicious. 
In every case some mild parasiticide should be continued to be applied for 
some time after the disease appears to have been eradicated. In seborrhea 
or non-parasitic scurfiness the whole scalp is affected, and, though the hair 
may come out, there are no broken stumps and no sharply defined patches 
of scurfiness as in ringworm. 

The course of ringworm is apt to be exceedingly chronic, and when 
undertaking the treatment of a case it is well not to be too ready to name a 
definite time when it will be well. 

Tinea Circinata.— Ringworm of the body is frequently associated with 
ringworm of the scalp. It is first seen as a raised red spot, which becomes 
scaly at the periphery as it enlarges, while the centre may present more 
or less healthy skin ; as the ring enlarges it becomes more or less broken 
and fainter. It may be present on all parts of the body; it is perhaps 
commonest on the face andneck. The diagnosis is generally easy, for though 
sometimes the patches of scurfiness on children’s faces may be mistaken 
for ringworm, they do not assume the formation of a ring witha normal skin 
in the centre ; if any difficulty occurs, an examination of the scales scraped 
off the patch for spores would decide. . 

Treatment.—The treafment of tinea circinata is a comparatively simple 
affair, and is readily effected by the continuous application of some mercurial 
ointment or solution for a few days or a week. It is well to commence 
treatment by removing the scales as far as possible with soap and water, and 
then some dilute white precipitate ointment may be gently rubbed into the 
patch morning and evening. An ointment containing sulphur, 3ss, and ung. 
picis liq., 3j, to the ounce of benzoated lard also answers well. Carbolic oil 
or carbolic acid in glycerine (1-8) may be used. 

In the treatment of ringworm of the scalp the first step to be taken is to 
cut the whole hair off with a pair of scissors to at least half an inch, leaving 
a fringe if thought desirable ; the scalp can then be carefully examined, and 
it will be usually found that there is more extensive disease than was at first 
thought. Wherever there are any patches of ringworm the hair must be 
cut close to the scalp both over and around the patch. The scalp should be 
thoroughly washed with soft soap or carbolic soap, removing all or as many 
of the scales as possible. The ointment or application selected should then 
be rubbed in by means of a mop of rag for a few minutes, at least twice a 
day. Very many parasiticides have been recommended ; the one we have 
mostly used, and which is certainly as successful as any, is the oleate of 
mercury, and we fully endorse Dr. Alder Smith’s praises of it. An oint- 
ment containing 5 per cent. is used for children under 8 years of age, and 
10 per cent. for older children ; a small piece of the ointment is rubbed 
vigorously into the affected patch every morning and evening; if there is 
much tenderness it must be omitted for a day or two. Once a week at least 
the ointment should be washed off with soft soap, and the effects of treatment 
carefully noted. Oleate of mercury is especially suited for the diffuse form 
of ringworm ; it apparently penetrates better than iodine or carbolic acid, 
which tend to harden the epithelial tissues ; this power of penetration is 
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obviously of great advantage when the fungus extensively affects the hair- 
roots. 

In the early stages, when there is a single circumscribed patch of ring- 
worm or only a few patches, some more powerful remedy than the 5 per cent. 
oleate of mercury may be used with advantage. The Io per cent. ointment 
may be applied, or carbolic acid and glycerine (1-6 by measure) may be 
rubbed into the patches night and morning. Coster’s paint (iodine 3jij, oil of 
cade 3vj) is also useful in recent cases painted on the patch, removing the 
crust every few days and re-applying. Glacial acetic acid and hydrarg. 
perchlorid. (gr. iv ad 3j) as used by Alder Smith are good applications, as is 
also Auspitz’s solution of chrysarobin in chloroform. (F. 110.) The last two 
must only be used to circumscribed small patches, and are not suitable for 
young children or those in whom inflammation is readily set up. It is well 
to keep the rest of the scalp well oiled with carbolic oil when strong applica- 
tions are being applied to some local patch. A light skull-cap should be 
worn to prevent the ointment smearing the bed linen at night. 

While in the chronic or diffuse forms we prefer mercurial preparations, 
yet some cases appear benefited by a change, or at any rate a change of 
ointment will sometimes work wonders in the eyes of the friends. An oint- 
ment containing equal quantities of carbolic acid (Calvert’s No. 2), ung. hyd. 
nitr., and ung. sulphuris (Alder Smith), is a good and useful one ; or the 
formula (F. 111) recommended by Jamieson. 

Whatever form of application is adopted, it is tolerably certain that much 
patience will have to be exercised before the disease can be pronounced 
cured. Weeks and even months may elapse, and while progress has been 
made perhaps scurfiness and diseased stumps can still be detected; or, 
may be, while the disease appears eradicated 1n one place, it is spreading in 
another direction. 

Epilation is useful in all stages, but timid and young children are too 
nervous to submit to much being done in this way. In cases which have 
proved intractable and resisted all treatment for months a local patch of 
inflammation may be set up by means of croton oil. The usual method is 
to paint some croton oil on over a patch of half an inch to an inch in 
diameter, to repeat it the next day, and to follow it up by a poultice ; the 
patch becomes red and puffy, suppuration takes place about the hair follicles, 
and the hairs readily come out.. To this boggy condition the term #erzon is 
applied. It is important to apply this treatment to only small patches at a time. 

After the disease has been apparently cured it is well to continue for a 
time with some remedy containing a mild parasiticide. One of the formule 
106, 108, or 112 usually answers for this purpose. 

Alopecia Areata.—Alopecia consists of smooth, shining bald patches on 
the scalp. It occurs at all ages, both of childhood and adult life. Its cause 
is uncertain; there is a difference of opinion as to the presence of a 
fungus. In some cases it follows severe headaches, in others there is no 
known cause, though it occurs mostly in those who are below par and out of 
health. It may occur first in patches, and perhaps after a while involve the 
whole scalp. It is extremely intractable, and little influenced by local or 
constitutional treatment. Cod-liver oil and tonics are usually given, and 
stimulating lotions, such as F. 114. 
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Favus.—Favus is not a common disease in this country, but is occasion- 
ally seen among out-patients at a children’s hospital. It is known at once 
by the peculiar yellow cup-like depressions formed by the crusts, and by the 
peculiar ‘mousy’ smell. These crusts can be raised from the scalp by means 
of a blunt knife, carrying the hairs with them, leaving the pitted skin, which, 
however, crusts over again in ten or twelve days. The favus crusts may be 
present on the body as well as on the scalp. The subjects of this disease are 
generally cachectic and have been ill fed. The fungus—achorion Schonleinii 
—closely resembles the tricophyton of ringworm, but the mycelium is more 
jointed, and the gonidia are more numerous and larger, though they vary 
much in size. 

The disease is very chronic, frequently lasting for years. The treatment 
consists in removing the crusts, applying parasiticides, and administering 
cod-liver oil and iron. 

Scabies.—Scabies is very common in infants and children in dispensary 
practice, and by no means unknown among the well-to-do classes of society. 
Among the former there is rarely any difficulty in diagnosis, as they usually 
do not present themselves till the disease is well marked and pustules have 
formed, while in private practice the diagnosis may be difficult when the 
disease is local, as, for instance, on the hands. In infants and young children 
scabies gives rise to more irritation than in adults, and in infants at the 
breast urticaria and erythema of a more or less severe nature may be 
frequently seen. In infants the hands may be quite free, while the face and 
legs or genitals may be affected. In cachectic or weakly children there are 
usually much crusting and many pustules, pus being transferred from one 
part to another by means of the finger nails. The diagnosis is not as a rule 
difficult ; urticaria, simple eczema, and lichenous rashes may be mistaken 
for it. The presence of burrows, the irregular distribution of the vesicles 
and papules, as well as the intense itching, are the characteristic points. 
We have, however, sometimes been in doubt regarding the nature of itching 
rashes present only on the backs of the hands. A cure is readily effected 
by a hot bath with the copious use of soft soap, followed by sulphur or storax 
ointment ; the bath and ointment should be repeated for four or five nights 
in succession, and the clothes should be stoved. (F. 115, 116, 117.) 

Pediculosis.—The pediculus capitis is exceedingly common among the 
children of the poorer classes, and is by no means unknown in other 
quarters. The insect’s bite produces intense itching of the scalp, chiefly 
in the occipital region, and vigorous scratching takes place. As a result, 
more especially in the weakly and cachectic, scabs, crusts, and pustules 
form, and in many cases the occipital glands become enlarged and may 
suppurate. A diagnosis is readily made, by the presence of nits and also 
crusts and scabs in the occipital region. The hair should be cut short, 
the scalp thoroughly cleansed with hot water and carbolic soap, and white 
precipitate ointment applied. Liquid paraffin or spirits of wine are very 
efficacious, but the smell is disagreeable. 

Flea-bites.— The common flea produces. by its bite a small wheal 
surrounded by a red area, with a central red spot. The central spot, as 
also the distribution of the eruption, will generally distinguish it from 
urticaria or other rashes. The bite in debilitated subjects becomes petechial. 
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The itching and irritation produced by flea-bites cause great restlessness and 
fever at night. Some children are much more affected by flea-bites than 
others. Body-lice and bugs produce similar eruptions. Carbolic ointment 
(10 per cent.), lead and carbolic lotion, or diluted sp. ammon. aromat. are 
useful in allaying irritation. 

Midge-bites.—Midges mostly attack the exposed parts, such as the face, 
arms, and legs. They will, however, crawl up arm sleeves, beneath the 
stockings and up the legs. In hot weather especially their bites give rise to 
large wheals, which may become vesicular or pustular. The irritation is 
worse at night, and much scratching takes place. If pustules follow the 
bites, an auto-infection perhaps takes place, and pustules make their 
appearance in various parts of the body. We have seen children on their 
return from their summer holidays with deep ulcers, pustules, and eeeeed 
glands, the result of midge-bites. 

Harvest bug.—Occasionally during Tada in he country neidien 
will suffer from the attacks of the ‘harvest bug’ (Leftus autumnalis). To 
the naked eye it is a small red point, which adheres to the skin and produces 
papules that itch greatly. It buries its head in the skin, and in this way 
produces great irritation. It may give rise to symptoms not unlike scabies, 
the feet and legs being first affected. Pustules, ulcers, and staphy Renee 
may result. A weak sulphur or mercurial ointment may be used. 

Simple Onychia in children may be looked upon as a variety of the 
subcuticular form of whitlow, in which the nail matrix is involved instead of 
the skin of the finger. It is usually the result of some slight injury such 
as nail-biting, running a splinter beneath the nail, or too close cutting of 
the nails. Early letting out of the matter and removal of foreign material, 
with subsequent warm water or lead lotion dressing, is all that is required. 
Occasionally suppuration goes on intractably beneath the nail, or recurs 
again and again after drying up; in such cases the nail should be cut away 
over the inflamed spot, and the surface scraped clean, and some solid nitrate 
of silver applied. 

Onychia Maligna is a more formidable affection, nearly, if not quite, 
always due to injury of the finger-end. The whole nail matrix becomes 
inflamed, the end of the finger is swollen, congested, and bulbous, the nail 
becomes loosened, curled up, and Blosbened; and theca) is much burning pain ; 
a dirty, sero-sanguineous, often foul discharge comes away,.and the mischief 
may go on for months if neglected, and even give rise to necrosis of the 
terminal phalanx and permanent distortion or destruction of the nail. The 
treatment we have hardly ever found to fail is dusting the raw surface over 
with powdered nitrate of lead night and morning for a few days ; the nail 
should be removed if the disease has involved anything more than the upper 
part of the matrix. We have often seén onychia of many months’ standing 
get practically well in a week under this treatment. Occasionally it is neces- 
sary to scrape away the diseased tissue and remove a sequestrum, but this is 
quite exceptional. 

Lupus.— Mention has already been made of superficial tuberculous 
ulceration of the skin (vzde p. 258), but the special form known as lupus 
vulgaris needs a short notice here. The affection consists in the develop- 
ment of small circular deposits of inflammatory material in the thickness 
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of the true skin. These deposits, known as ‘lupus tubercles, are found 
usually in patches which tend to spread by the formation of new tubercles 
at the margin of the patch. At first isolated, after a while the tubercles 
coalesce and break down, forming a larger or smaller superficially ulcerated 
patch, which is usually coated over with thick scabs or crusts. In earlier 
stages there is no obvious ulceration, and a thin pellicle covers over each 
“tubercle.” If allowed to spread, extensive destruction of the skin may 
occur, and the deeper structures are in certain cases attacked. It is, how- 
ever, very rare for lupus to penetrate through the deep fascia, and it probably 
never attacks bone. The most extensive destruction is usually of the nose, 
where the whole of the lateral and alar cartilages may be eaten away, leaving 
a short, pinched, and shrunken organ. Almost any part of the body may 
be attacked, but the face is the favourite seat, and especially the tip and sides 
of the nose. Less often the disease attacks the mucous membrane of the 
lips, cheeks, and septum nasi, and we have seen the tonsil and soft palate 
involved by extension from a patch of lupus at the angle of the mouth. We 
had one case under our care in which the skin of the shoulder, arm, 
and also the buttock and thighs, was extensively involved. The disease had 
lasted some years. Chronic in its course, and intractable to any but very 
thorough treatment, lupus is one of the most troublesome of the skin diseases 
met with in tuberculous subjects, especially as great deformity and disfigure- 
ment are often produced by its ravages. On scraping out a ‘lupus tubercle’ 
a hollow or pit is seen in the thickness of the dermis, while at the edge of 
the patch the superficial part of the skin is undermined. 

Treatment.—The general treatment is that of tuberculosis, cod-liver oil 
and arsenic being of especial value. Locally nothing is so effectual as 
thorough removal of the disease mechanically. It is best to give an 
anesthetic, and thoroughly scrape away and dig out all the soft tissue with a 
sharp spoon. All the material that can be scraped away should be removed ; 
healthy skin will not break down under the use of a Volkmann’s spoon. 
After the scraping the actual cautery or solid nitrate of silver, or, better still, 
powdered nitrate of lead, may be applied, but the mechanical removal is the 
most important part of the process. There is free bleeding at the time, but 
this speedily stops. The sore should be dressed with iodoform ointment, and 
a careful watch kept for the appearance of fresh tubercles, which should be 
at once attacked in the same way. The repeated application of powdered 
nitrate of lead has been very useful in our hands, both for lupus and other 
intractable tuberculous sores; it is somewhat painful, but very effective. 
Injections of tuberculin have been employed with some success. Certainly 
in many cases there is a temporary improvement, but relapses are very apt 
to occur. 

The use of X rays and Finsen’s light in the treatment of lupus in children 
is useful in cases where an anesthetic is undesirable and time not an object, 
but in young children it is difficult to manage, and not practicable in all 
situations. For details of the use of these methods we must refer to the 
special works on the subject. 

‘Inveterate’ lupus is occasionally met with, and resists all treatment. It 
continues for years and causes terrible disfigurement, but usually ultimately — 
the active process dies out. . 
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Papilloma.— Warts are very commonly met with on children’s hands, 
and often appear in crops. They frequently disappear spontaneously, but if 
they are troublesome may be readily cured by some caustic application, or 
better by the steady use of salicylic collodion. 

Hairy and Pigmented Moles occur congenitally, and sometimes cause 
great disfigurement, as in fig. 226. If small they may be treated by excision. 


A 


Fig. 226.—Hairy mole of the face and scalp. A large part 
of the patch was removed by the use of the actual cautery 
and nitric acid. 


If extensive the growth may be removed in sections by the application of 
the actual cautery or strong nitric acid, but it must be remembered that any 
of these methods necessarily leave a scar. Mere overgrowth of hair may 
be removed by electrolysis and epilation. 


CHAPTER XL 


INJURIES, SHOCK, HA MORRHAGE, ETC. 


THE various injuries met with in children can only be very briefly described 
here, and only those more or less peculiar to childhood will be mentioned. 

Injuries to the Head.—In young children it is not uncommon for one 
of the bones of the vault of the skull to be dinted or dinged in, and a well- 
marked but shallow saucer-like depression may be felt. Care must be taken 
to distinguish this lesion from cephalhzematoma (vzde p. 23). The symptoms 
of brain injury in such a case are usually those of concussionand often 
speedily pass off ; recovery usually takes place without any bad symptoms, 
and the depression in most instances gradually becomes obliterated by 
pressure from within and modelling of the bone. 

The treatment of such cases is simply rest and quiet; no operation is 
called for. Sometimes, however, where the depression is more abrupt and 
marked symptoms of compression exist, and always if the fracture is com- 
pound, the general lines of treatment for such cases in adults must be 
followed. In young children the rule, however, is not to operate unless the 
fracture is compound or symptoms arise. 

Traumatic Cephalhydrocele is the name applied to a condition where 
there has been a simple fracture of the skull, with probably in all cases 
laceration of brain and laying open of one or other lateral ventricle. The 
fluid contained in the ventricle escapes beneath the scalp and forms a soft, 
fluctuating, usually pulsating swelling ; this is distinguished from hematoma 
in some cases by its later onset and steady increase. The swelling, how- 
ever, May appear immediately ; sometimes it is not found for some months 
after the injury ; in any doubtful case aspiration would settle the point. 

Cephalhydrocele is most often met with in children under two years old, 
but may occur as late as the twelfth year ; it is most common in the parietal 
region. We have seen several of these cases. There is often extensive 
absorption of bone after the injury, so that a considerable gap is left in the 
skull. Hydrocephalus not rarely ensues. 

Treatment, &c.—Tapping appears to be of little use,! and pressure and 
quiet are the only treatment. A plastic operation has been proposed to close 
the aperture in the skull, and might possibly be advisable in any case that 
was clearly getting worse. 


1 Lucas, Guy's Repts. 1879 et seg.; T. Smith, St. Barth.’s Repts. 1884. Erichsen, 
Southam, Godlee, Howard, and Conner have recorded cases ; also Golding Bird, Guy's 
Repts. 1889. Year Book of Treatment, 1895, p. 226. 
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The mortality is high: some 4o per cent. of the patients die; in some 
instances temporary recovery takes place and meningitis develops later. 

Occasionally after compound fracture of the vault a free escape of 
fluid occurs, as in one case of our own: there was a compound depressed 
fracture of the frontal bone, which required elevation ; an abundant flow of 
clear fluid took place from the wound before operation ; the boy recovered 
without any bad symptom. . 

Fracture of the Base of the Skull in children is a much less serious 
injury than in adults, and is often completely recovered from. Traumatic 
meningitis is rare in children, and they generally recover well from con- 
cussion and brain laceration. 

Dr. Allen (‘ Lancet,’ October 24, 1885) has described a fracture disloca- 
tion of the atlas occurring in infants ; the lesion is marked by hyper-extension 
of the head and a liability to ‘epileptic fits’ on attempts at extension or 
pressure downwards upon the head. The injury is probably inflicted during 
parturition. (Vide also Guérin, ‘Gaz. Médic.’ 1851.) 

Injuries of the Chest.—The only fact about chest injuries that is 
peculiar to childhood is that, in consequence of the flexibility of the chest 
wall, visceral lesions without fracture of the ribs are not uncommon. When 
rupture of the lung occurs the laceration is usually in the neighbourhood of 
the root of the lung, and the usual complications—emphysema, hzemothorax, 
and hemoptysis—are often present, though the last is less often seen, since 
young children rarely expectorate, and the blood is swallowed. 

Injuries of the Abdomen have no peculiar features ; if the immediate 
shock is recovered from, subsequent complications are rarely fatal unless 
from some severe visceral laceration. 

Fracture of the pelvis in childhood is less likely to be complicated by 
visceral injuries than in adults, since sub-periosteal fractures and separation 
of epiphyses take place in children. We have met with a case of fractured 
pelvis in which the urethra was separated from its normal position beneath 
the pubic arch and displaced backwards towards the anus, the injury 
occurring in a little girl. “aes 

Rupture of the membranous or spongy urethra is not uncommonly met 
with in boys as a result of falling astride some projecting edge, e.g. the top 
of palings or of a gate, or the bough of a tree. The symptoms are pain and 
swelling in the perineum, escape of blood from the urethra, inability to pass 
urine, and distension of the bladder unless it has been recently emptied. 
A gentle attempt should at once be made to pass a catheter ; if this succeeds, 
the instrument should be tied in for two days, and then changed every other 
day ; after a week or ten days it is sufficient to pass a full-sized catheter 
daily. This is the common treatment, but a traumatic stricture usually 
results, requiring the passage of instruments frequently throughout life. 
Extravasation of urine often occurs either immediately or within a day or two 
of the accident, and necessitates free incisions into all the infiltrated parts. 
To avoid these misfortunes the best plan is, immediately after the accident, 
to cut down upon and suture together the ends of the torn urethra. 

Injuries of the Limbs.—The peculiarities of injuries to the limb bones 
in children depend ‘mainly upon two facts. 1. The bones of children are 
soft, contain relatively little earthy matter, and are therefore less brittle 
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than those of adults. 2. The epiphyses are yet ununited, and the periosteum — 
is thicker, more easily detached, and more freely supplied with blood than 
in older people. 

Greenstick and Sub-periosteal Fractures.—A greenstick fracture is 
one where more or less of the thickness of a bone has bent and yielded 
instead of snapping across; there is probably really always a fracture. 
Simple bending of bone without fracture is of doubtful occurrence, in health 
at least, though it may occur in rickets and osteomalacia. Many fractures 
in children are sub-periosteal, and to this fact and to the incompleteness of 
the fracture is due the absence of marked symptoms in many cases, so that 
fractures are not rarely overlooked ; indeed, deformity, obvious mobility, 
and crepitus may all be absent, and it is common enough to see a fractured 
clavicle of a week’s or a fortnight’s standing, or even longer, in which the first 
sign that attracted the parent’s attention was the ‘lump in the neck,’ con- 
sisting of callus round the fractured ends. Hence, after any severe injury, 
each part and limb should be systematically searched, especially in very 
young children, for all probable injuries. The treatment of greenstick frac- 
tures is the same as for ordinary fractures, any displacement being at once 
forcibly reduced. 

Ununited Fractures.—Fractures in children usually unite well, and even 
in rickety patients non-union is rare. We have already mentioned cases of 
non-union in fracture after necrosis of the tibia and humerus. Occasionally 
one or more of the long bones is fractured at or shortly after birth, or even 
in utero, and in these cases non-union is not very rarely met with. Itisa 
curious fact that such fractures have almost universally resisted all attempts 
to procure union when once the ends of the bones have become atrophied 
and a false joint has formed. Sir James Paget has pointed out this pecu- 
liarity.. In one of our patients we tried many methods before obtaining 
union, as will be seen below. 


CASE.—John H., at 6 weeks old, was found to have a fracture of the leg, but it was 
not known how long it had existed. The mother had a fall two months before he was 
born. On admission there was an old ununited fracture of both bones of the right leg 
134 inch above the ankle; the limb was loose and almost flail-like. In May 1889 the ends 
of the bones were resected, and the tibia wired; no union followed. He was re-admitted 
in July and plaster of Paris re-applied. In October the ends, which were much atrophied, 
were again resected, and ten pieces of bone, taken from the femur of a freshly killed young 
rabbit, were grafted in. The wound healed by primary union, and the limb was put up 
in plaster. No union nor even any formation of callus followed. In January 1890 the 
operation was repeated ; eight grafts being inserted, the wound was closed and the limb 
put up in plaster. Three pieces of the rabbit’s bone were removed in April and May, and 
the wound healed. In June the wound was re-opened, and a long piece of rabbit’s femur 
wedged in between the ends. The wound healed at once, and a good deal of thickening, 
but no real union, followed. In April 1891 the wound was re-opened and the large piece 
of rabbit’s bone found bare and encysted in a cavity containing clear yellow fluid; smaller 
pieces were found embedded in fibrous tissue; there was no sign of any septic condition. 
The rabbit’s bone was removed and the ends of the tibia freshened ; an inch of the fibula 
of the same leg was then taken from just below its head and fitted in between the ends of 
the tibia. No union followed, and in September 1891 the ends were again resected, and 
stout steel pins driven crosswise through the fragments, which, by reason of the shortening 


1 Studies from Old Case Books, 1891. 
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of the fibula, could be brought well into apposition. Round the ends of the pins silver 
wire was wrapped as in a hare-lip suture; the wound was closed and the limb fixed in 
plaster. In December 1891 the plaster was removed, and the bones were found united ; 
one of the pins was removed and the limb fixed in plaster of Paris. The union was firm 
when the leg was examined in August 1892, and the wound was quite sound, but the limb 
was still weak, and no restoration of the fibula had taken place. Ten years later he came 
to have the leg amputated, as it was still so weak and short as to be useless. D’Arcy 
Power has collected a series of 72 cases; in 45 of these, attempts to obtain union failed. 
(‘Med. Chir, Trans.’ vol. Ixxv.) 


Separation of Epiphyses.—For a full account of epiphyseal injuries 
we must refer the reader to Mr. Poland’s standard work. A valuable 
account of fractures of the upper extremity by Mr. Platt has been published. 
Papers also by J. Hutchinson, jun., and his annotations in Helferich’s. 
work may be consulted. The discovery and development of radiography 
has of course enabled great additions to. be made to our knowledge of these 
injuries. A pure epiphyseal separation is met with commonly in certain 
bones, as in the case of the lower end of the radius (Plates X. and XI.), the 
upper end of the humerus, and the lower end of the femur (J. Hutchinson, 
jun.). In many cases, however, and sometimes in those mentioned, the 
injury is a combination of fracture and diastasis (see Plates VI. and XII.) ; 
that is, the line of separation runs partly through cartilage and partly 
through bone. The periosteum in many of these cases remains untorn, and, 
as Mr. Hutchinson has shown, it is in many instances extensively stripped up: 
from the diaphysis, and necrosis may follow. Hence the symptoms of epi- 
physeal separation or diastasis vary considerably ; thus there may be little 
or no displacement, crepitus may be absent, or very indistinct ; and undue 
mobility may only be recognisable on very careful manipulation. We have 
seen many cases in which there has been a history of previous injury, 
supposed to be a strain, in which the amount of thickening found at the 
time of examination makes it almost certain that a more or less complete 
separation of an epiphysis had occurred. This is especially common about 
the lower end of the humerus, and our experience fully bears out Mr. 
Hutchinson’s statement that these accidents are exceedingly common, and 
in any doubtful case of injury about the elbow they should always be 
suspected. Curiously, Hamilton (‘ Fractures and Dislocations’) says he has. 
never met with a case. It is, however, possible that in some instances the 
violence may strip up muscles and the thick loose periosteum without any 
fracture or diastasis, and this injury of the periosteum may be the cause of 
the subsequent thickening. 

In well-marked cases there are deformity, undue mobility, loss of power, 
and sometimes indistinct or so-called ‘false’ or ‘dummy’ crepitus ; the outlines 
of the fragments are more rounded than in ordinary fracture, and the line of 
separation coincides with that of an epiphysis. It must be remembered that 
an epiphyseal junction is not a flat, plane surface, but there is in many of the 
bones a cup-shaped hollow in the epiphysis which receives the rounded con- 
vex end of the shaft. It is often difficult to reduce and keep in place the 
fragments, and a certain amount of deformity is often persistent, though this 
diminishes by a gradual process of modelling as time goes on. Arrest of 
growth occurs in some cases, not in others ; probably this depends upon the 
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accuracy with which the lesion has followed the epiphysial line, and the 
amount of destruction of the growing bone or of premature synostosis that 
results. Occasionally acute necrosis of a separated epiphysis occurs, or at, 
least acute suppuration around it, and this is said to be disproportionately 
frequent in cases of separation of the epiphysis of the great trochanter and 
the lower end of the femur. (J. Hutchinson, jun.) These injuries are most 
common about the two ends of the humerus, the lower end of the radius, and 
the lower end of the femur. It is sometimes said that separation of the lower 
end of the femur is the most 
frequent accident, but in our 
experience it is not nearly so 
common as the diastasis of the 
humerus. We have once met 
with diastasis of the upper 
femoral epiphysis (vzde ‘ Hip 
Disease in Childhood,’ by one 
of the present writers) and 
once with a case ! which possibly 
(Plate XIV.) may have been an 
instance of diastasis and frac- 
ture combined. Poland has 
collected a number of instances. 
Robinson quotes Whitman’s 
view that in children fracture 
of the neck of the femur is 
likely to occur, and in ado- 
lescents separation of the epi- 
physis. Robinson has operated 
and found it necessary to remove 
the epiphysis. The separation 
is apparently sometimes due to 
a slight injury in a previously 
weakened bone. Occasionally 
diastases are met with at the 
upper end of the tibia.» Tubby ® 
has collected cases of separation 
Fig. 227.—Separation of the Upper Epiphysis of the of the clavicular epiphysis. The 
hs oy ese diagnosis depends u the age 
iagnosis dep pon the ag 
of the patient, the fact that the projecting edge of the bone is sharp and 
unlike the natural inner end of the clavicle, as it would be in the case of 
a dislocation, and also that a lamella of bone can be felt between the 
1 See also Stimson on Fractures, and Hutchinson, Arch. of Surgery, April 1892, and 
Tubby, Annals of Surgery, 1894, vol. xix. ; also R. Whitman, Annais of Surgery, Nov. 
1902, and H. B. Robinson, Brit. Med. Jour. Oct. 10, 1903. 
2 Separation of the upper epiphysis of the tibia has been caused by the bad practice 
of applying extension for hip disease below the knee instead of above it. 
3 Guy's Reports, 1889. ; 
Note.—For an account of separation of epiphyses due to congenital syphilis (syphilitic 
telostitis) vide chapters on CONGENITAL SYPHILIS and on BONE DISEASES, Similar _ 
multiple separations may be the result of so-called ‘ scurvy rickets.’ 
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sternal notch and the end of the shaft. It must be remembered that the 
epiphysis is only an extremely thin plate. We have met with an instance 
of this injury. 

According to Tubby, separation of the coracoid epiphysis is of extreme 
rarity, and no case of separation of the acromial epiphysis appears to be 
authentic. 

Diastasis of the upper end of the humerus is not rarely met with. It 
results from injuries such as blows or falls upon the arm, which, in the 
adult, would probably cause 
either fracture of the shaft or Eniphyses of Head & rs 
dislocation of the shoulder. It  TZdberosites blend at oy 
appears to be not uncommonly 54 yf and unite 
the result of injury at birth,  “4Séaftat2ott,? 
The appearance of the shoulder 
is characteristic, though much 
like that of fracture of the sur- 
gical neck of the bone. There 
is no depression .below the 
acromion, but some flattening 
a little lower down, with a 
marked prominence on the an- 
terior and inner aspect of the 
arm, a short distance below the 
coracoid process. This promi- 
nence is the upper end of the 
shaft of the humerus displaced 
forwards and inwards; ‘the 
edges of the projecting bone, 
are more rounded, and _ less 
sharp and irregular than in the 
case of fractured surgical neck, 
and on reduction, which is 
usually, though with difficulty, 
managed, ‘ dummy’ crepitus in- 
stead of that of a true fracture 
is felt. It is difficult to keep 
the fragments in position, but, 
as the surfaces are broad, there 
is very rarely or never any 
actual overlapping. Since the 
upper epiphysis of the humerus includes the tuberosities, there is abundant 
blood supply to the upper fragment, and union usually takes place speedily. 
The treatment consists in applying a long inside angular splint, well padded 
at the top and fitting high up into the axilla. The fragments are brought 
into position, and a felt or gutta-percha shoulder-cap is then moulded on. 
Gentle active movement should be begun in ten days. The deformity is 
rarely entirely reduced, but good union and a useful though possibly some- 
what shortened limb. results. If the displacement is considerable and can- 
not be reduced operation is justifiable to correct it. The injury may be 
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Fig. 228.—Plan of the Development of the Humerus. 
By Seven Centres. From Gray’s ‘ Anatomy.’ 
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compound or complicated with rupture of the axillary artery. We have wired 
one case of compound separation with a good result. Instances of non-union 
have been met with, and shortening to the extent of five inches ten -years 
after the injury. 

Partial separation of the lower epiphysis of the humerus, with or without an 
associated fracture, is probably the commonest lesion of the kind met with in 
children. It is common to have children brought with an injury of some days’ 
duration, and a statement that the limb has been strained or the joint put out. 
On examination there is pain and restricted movement about the elbow joint, 
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Fig. 230.—Arrest of Growth 
of the Radius from separa- 
tion of the lower epiphysis 
many years before. 


Fig. 229.—Separation of Epiphysis of Humerus, showing adduction 
of the forearm with loss of the ‘ carrying angle.’ 


but the olecranon, the head of the radius, and the internal condyle occupy their 
normal relations to one another. On grasping the lower end of the humerus 
between the finger and thumb, marked thickening as compared with the other 
side is felt usually just about the internal condyle. In such cases, if occurring 
in children under the age of 6 or 7, a mere loosening without displacement 
of the whole lower epiphysis may have occurred, or more probably the injury 
shown in Plate VI. without the displacement, and this is very likely the most 
common accident, though we have as yet no sufficient proof that it is So. 
Sometimes the whole lower epiphysis is separated and displaced backwards 

(Plate VII.) ; more often the capitellum and outer condyle are detached — 


PLATE VI. 


Beatrice D., zt. 2} years. Separation of the whole lower 
epiphysis of the humerus, with inward displacement, 


and a vertical split in the shaft. The diaphysis projects 
outwards. Loss of ‘carrying angle.’ 


PLATE VII. 


Separation of the lower epiphysis (2 fracture) of the humerus, 


with backward displacement. 
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PLATE VIII. 


Separation of lower epiphysis of humerus, with T fracture. Subluxation 


of radius forwards. Injury four years ago. Good mobility. Boy 
eet. 11 years. 


yen tn ifs, + 
<= Re k 7 


PLATE IX, 


Separation of the capitellar epiphysis in a girl et. 7 years. There 
was mobility through about 70°, and good power of pronation 


and supination. A points to loose fragment. 
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PLATE X. 


Separation of the lower epiphysis of the radius in a boy et. 10 years. 


PLATE XI. 


Separation of radial epiphysis, with arrest of growth two 
years later. Boy et. 12 years. A centre of ossification 


for the styloid process of the ulna exists. 
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(Plate IX.) and the inner side of the bone fractured (Plate VI.). Such cases, 
if seen at once, should be treated, after reduction of any obvious deformity, 


Fig. 231.—Comminuted T-fracture of Lower End of the Humerus. Replacement was possible 
in full flexion. 


by gutta-percha or Gooch’s splint, on one side, and on the other an angular 
splint, reaching from the shoulder to the end of the fingers, or a posterior 
angular splint may be used. Treatment of these injuries of the lower end 
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Fig. 232.—Separation of the Lower Epiphysis of the Radius. (Photograph by Frank Ashe, M.B.) 


of the humerus by keeping the arm extended has been recommended as 
tending to diminish the displacement due to contraction of the triceps and 
312 
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the tendency to tilting of the fragments, but this method of treatment has 
not become the accepted one. H. O. Thomas, R. Jones, and others 
recommend treatment by supination and extension, followed by acute flexion 
of the elbow,’ and in cases where a radiogram shows a backward displace- 
ment which cannot be otherwise reduced the arm should certainly be put up 
in full flexion. (V¢de fig. 231, 1n which full flexion was the only position which 
kept the fragments replaced.) In cases of difficulty the various positions 
should be tried till it is found which procures the best replacement. The 
plan of simply bandaging the arm with the hand on the opposite shoulder is 
sometimes efficient. At the end of a week the splints should be removed, 
gentle active movement encouraged, and the splints re-adjusted. A week 
later all splints should be left off and the arm worn in a sling, but taken out 
night and morning for gentle exercise and massage. Violent passive move- 
ment to keep up flexibility is mischievous and delays the cure, since the 
irritation increases the amount of callus thrown out. If no passive or forcible 
movement is allowed, but just gentle voluntary exercise, absorption of all 
thickening gradually takes place, and, provided the displacement has been 
fairly corrected, almost perfect mobility will return in the course of a few 
months. The great point in treatment is to reduce the deformity and avoid 
forcible movement, but to encourage gendle active movements after about the 
end of the first mec The ultimate prognosis is good as regards mobility, 
though uncertain as to arrest of growth. It occasionally happens that after 
seperacon of the whole lower humeral epiphysis union takes place with the 
lower segment of the limb adducted, i.e. there is loss of the ‘carrying 
angle, and an unsightly and somewhat awkward limb (vzde fig. 229 and 
Plate VI.). Loss of the ‘carrying angle’ or cubitus varus may arise in 
injuries of the elbow from displacement of one or other side of the lower end 
of the humerus or from abnormal growth after injury. It is very unsightly, 
but does not very seriously interfere with the use of the arm in most cases. 
In one case we twice osteotomised the humerus to remedy the deformity, 
which, however, recurred. Evenif the limb is in the natural position after the 
accident, it may become deformed in the course of subsequent growth (Platt). 
Separation of the epicondylar epiphysis is fairly common in patients from 
ro to 16 years old, and the displacement is usually downwards. 

Separation of the lower epiphysis of the radius with fracture of the ulna 
is said to differ from Colles’s fracture in that the palmar projection is more 
obvious, the hand is not held so obliquely, i.e. there is not so much radial 
adduction, and the dorsal groove is horizontal instead of oblique. There is 
more resemblance to dislocation of the carpus backwards ; but this is an 
exceedingly rare injury, and in it the styloid processes do not maintain their — 
normal relations to the carpus as they do in fracture, while the age of the 
patient and the sensation of crepitus, together with the ease of reduction, but 
ready renewal of deformity, will point to diastasis? (figs. 230 and 234, and 
Plate’ X.). If the ulna is not fractured the resemblance to Colles’s fracture is 
very close, and the treatment is thesame. For cases illustrating these injuries 
in the upper extremities we must refer to Mr. Tubby’s paper and Mr. Poland’s 


1 Brit. Med. Jour. January 23, 1892, and November 3, 1894 ; also Helferich. 
2 Vide R. W. Smith on /ractures and Dislocations. 


Fig. 233.—Separation of lower epiphysis of ulna. 


Girl of about 11 years. 


Fig. 234.—Separation of lower epiphysis of radius, with probably some 


loosening of ulnar epiphysis. 
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PLATE Xi). 


Separation of the lower epiphysis of the femur, with vertical fracture 


of the shaft. From a young man et. 18 years. 
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work. Arrest of growth may follow (fig. 230, and Plate XI.). Very rarely 
the upper epiphysis of the radius is detached. 

We have once met with epiphysial separation at the symphysis pubis 
associated with rupture of the urethra. 

In separation of the lower epiphysis of the femur the lower fragment is 
usually displaced forwards, and the backward pressure of the diaphysis upon 
the vessels may cause gangrene, as in cases of Wheelhouse’s and McGill’s 
of Leeds.1 We have seen cases of compound separation of the lower 
epiphysis with similar displacement. The displacement should be rectified 
under chloroform, and the limb put upon a Macintyre’s splint or an inclined 
plane. Reduction is more easily effected by flexion of the limb at the knee 
and hip joints (Hutchinson). If necessary, the part should be exposed by 
operation and the deformity reduced. In many 
cases the onset of gangrene appears to have neces- 
sitated amputation.2 The displacement is occa- 
sionally lateral, and may be backward. 

In separation of the upper epiphysis of the 
tibia, which is rare, the epiphysis is usually dis- 
placed forwards, though it may be laterally. We 
have seen a case of separation of the lower epi- 
physis of the tibia in a boy of about 10 years who 
was under the care of our colleague Mr. Hardie. 
The case was complicated by the presence of a 
vertical fracture running upwards from the epi- 
physial line. The foot and lower fragment were 
displaced outwards, and the deformity could not 
be reduced until some weeks after the accident, 
when the ends of the bone were exposed by 
operation and with some difficulty replaced. We 
have also met with an instance of compound 
separation of the lower epiphysis of the fibula. 
The lower fragment became necrosed and was 
removed. Loosening or separation of the anterior SL Re cts a 
tubercle of the tibia, which is developed from Femur. The epiphysis is dis- 
the upper tibial epiphysis with or without a separate —Piaced forwards, and the 
additional centre of ossification, is sometimes met 
with. It has been recently specially described by Mr. Makins. We think, 
however, that some of the cases in which this lesion is thought to have 
occurred are really rather inflammation as a result of strain. It is not rare. 

The diagnosis of epiphysial separations need not be further described 
here: the locality, age of the patient, and the symptoms mentioned usually 
make the case clear, and any injury of doubtful character in the neighbour- 
hood of a joint should be treated as if a diastasis had occurred. After a few 
days the subsidence of the general swelling and the presence or absence of 
callus will clear up the doubt, even ifa careful examination under} chloroform 
fails to reveal the exact nature of the injury. 


1 Brit. Med. Jour. May 24, 1884. 
2 Mayo Robson, Aznads of Surgery, 1893, vol. xviii. ; Tubby, Annals of Surgery, 


1894, vol. xix. 
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For further details, with records of cases, we must refer to Mr. Tubby’s 
interesting papers, to Mr. J. Hutchinson’s, jun., Lectures, published in the 
‘British Medical Journal,’ 1893-94, and above all to Mr. Poland’s book, 
which gives a complete account of the whole subject. 

The ¢veatment of these cases is simply that of a fracture in the same 
position, though lighter appliances may of course be used in the case of 
children than of adults; thus poroplastic felt, Gooch’s splint, Hide’s felt, 
gutta-percha or light wooden splints may be employed. Most careful 
padding is necessary in all cases to protect the tender skin ; absorbent wool 
will be found the best material for this purpose. 

In separation of the lower epiphysis of the femur, as already stated, the 
limb should be put up in the flexed position, since the gastrocnemius, whether 
attached to the upper or lower fragment, tends to tilt the ends of the bone. 

Stimson mentions that Volkmann has three times separated the lower 
epiphysis of the femur in manipulations required in cases of hip disease ; we 
once met with the same mishap in a case of acute suppurative arthritis in an 
infant. The ease with which diastasis occurred was probably due to inflam- 
matory or atrophic softening of the epiphysial line. The child recovered 
without arrest of growth. 

In all cases a guarded opinion should be given as to the future mobility 
of the adjacent joint, and movement should be begun early—in the case of 
the elbow not later than the end of the first week, the splints being re-applied 
afterwards, and movement employed daily after ae first fortnight ; a week 
longer may be given for other joints. No forcible passive movement should 
be employed ; if the fragments have been replaced it is unnecessary and 
even harmful ; if they are still out of position, forcible movement is useless ; 
and if, after time has been given for absorption and modelling down of the 
parts, the limb is still seriously crippled, it is probably better either to 
resect the joint or to cut down upon and chisel away any projecting 
fragments of bone. Hence, if it is found that the thickening does not 
subside it is well to cease movement and allow the parts to settle 
down, and mobility will probably return without any special effort. As 
we have already said in the chapter on DISEASES OF JOINTS, we are con- 
vinced that it is quite wrong to go on practising and recommending 
passive movement after fractures ; the procedure is very painful, often, if 
continued for any considerable time, quite demoralises a child from fear 
and suffering, and is utterly unscientific in that it is, if any force is used, 
sure to tear young tissue of union in the soft parts, and so increase the 
amount of scar material and lead to denser adhesions. Active movement 
has none of these disadvantages. We are not, of course, alluding to a single 
operation for breaking down old adhesions under an anesthetic, but 
to the daily fasstve movements and manipulations which are still written’ 
of. Separated epiphyses unite with great rapidity, much more so than 
fractures. 

Occasionally, however, non-union is met with. We have had such 
a case in the capitellar epiphysis of the humerus. Even if there is 
considerable thickening and distortion for some weeks after the injury, 
and perhaps considerable loss of power and mobility, so much modelling 
of the parts takes place that ultimately the result is usually good. % 


PLATE XIII. 


Fracture above epiphysial line of lower end of humerus. 
Loss of ‘carrying angle.” Boy et. 6 years. Injury 


four months ago, 
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In cases of compound separation of an epiphysis it may be necessary to 
resect part of the shaft of the long bone in order to reduce the displacement. 
Even in such cases the amount of ultimate shortening may be very little, 
though it is quite uncertain how much it will be. 

Implication of the musculo-spiral nerve in the callus of a separated 
lower epiphysis of the humerus is not uncommon, and there may be paralysis 
of the nerve for a time; usually, however, this disappears, and no hasty 
operation for the release of the nerve is called for. 

The following table of the dates of ossification and union of the epiphyses 
of the principal long bones is inserted from Quain’s ‘Anatomy’ : 


Humerus. 
Nucleus of head appears in second year. 
o capitellum appears in third year. ~ 
" internal condyle appears in fifth year. 
Pe trochlea appears in the eleventh to twelfth year. 
Ae external condyle appears in thirteenth to fourteenth 
year. 
The lower epiphyses unite with shaft in sixteenth to eighteenth 
year. 
The upper epiphysis unites with shaft in twentieth year.’ 
Radius. 


Nucleus of lower extremity appears at end of second year. 

hs head appears in fifth year. 
Upper epiphysis and shaft join in seventeenth to eighteenth year. 
Lower epiphysis and shaft join in twentieth year. 


Femur. 


Nucleus of lower end appears at ninth month. 

3 head appears at end of first year. 
Head joins shaft at eighteenth or nineteenth year. 
Lower epiphysis joins shaft after twentieth year. 


Tibia. 
Upper epiphysis appears about time of birth. 
Lower epiphysis appears in second year. 
Lower epiphysis joins shaft in eighteenth to nineteenth year. 
Upper epiphysis joins shaft in twenty-first or twenty-second year. 


Fractures.—Simple complete fractures of the long bones may be met with 
at any age, and even occur sometimes zz wero ; indeed, compound fractures 
may occur before birth. Intra-uterine fractures may be the result of falls or 
of blows upon the mother’s abdomen, or of muscular contraction. Almost 
any number of fractures may thus occur ; 200 were found in one instance 
and 113 in another. Such fractures may be found united at birth ; they are 
not very rarely produced during labour by instruments or traction upon a 
limb. For ‘ Fragilitas ossium’ vzde chapter on DISEASES OF BONE. 


1 Stimson says sometimes as late as the twenty-fifth year. 
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Fractures of the clavicle in quite young children are best treated by a 
flannel bandage to fix the arm to the side with the hand on the opposite 
shoulder, and a soft pad of absorbent wool in the axilla. The child’s arm is, 
of course, kept inside its clothes, and not put through a sleeve; as Mr. Owen 
suggests, a jersey may be usefully worn over the bandage to keep the limb 
quiet. In this, as in all fractures, it is an excellent plan to keep the skin 
well powdered with boric acid or sanitary rose powder, so as to prevent 
irritation of the skin. 

Fractures of the arm are treated in the ordinary way ; the splints should 
always be carried well up to the ends of the fingers to prevent disturbance 
of the fragments by the restless movements of children. We are well aware 
that this is not usually recommended, but we believe it to be the proper, as 
it certainly is the anatomically correct plan. Fractures of the pelvis are 
treated by bandaging the legs together firmly with a broad flannel bandage, 
which is carried upwards to above the crests of the ilia, the child being, of 
course, kept in bed. 

In fractures of the femur in babies under a year old a piece of gutta- 
percha or Gooch’s splint, lined with wool, should be applied to the thigh, 
and the legs bandaged together with a flannel bandage ; this is, we think, 
the simplest, cleanest, and, on the whole, most effectual plan, though a good 
result may be obtained by almost any method. In older children, up to the 
third or fourth year, we prefer the vertical suspension plan, as more cleanly 
and efficient, and less troublesome after it is once applied than other 
methods ; simple extension by a weight, with Gooch’s splint, or an outside 
long splint, is, however, satisfactory, and a Croft’s, a Bavarian, or a 
Thomas’s hip splint may be applied at the end of a fortnight. Thomas’s 
knee splint may also be used successfully in fractures of the lower half 
of the femur. 

After fracture of the thigh in simple cases there should not be at most 
more than half an inch shortening in young children, and this will very 
likely disappear after a time. 

Fracture of the neck of the femur occasionally occurs in children. 


CASE.—W. L. S., cet. 14. Fell from a door in May 1896. He was laid up fora fort- 
night. When seen, six months later, there was one inch shortening of the right leg, no 
abduction or adduction. The trochanter was raised to the level of the anterior superior 
spine. There was some stiffness, but no pain. The radiogram Plate XIV. was taken 
six months after the accident, when he was an out-patient at the Children’s Hospital. 


We have only once (in 1905) seen fracture of the patella in a child. In this 
case a girl of 11 years, the subject of spina bifida occulta, fell off her bicycle 
and fractured the left patella. Probably the weakness of the limb, which 
existed as a result of the spinal defect, was a contributory cause. Dr. Crowe, 
of Didsbury, kindly brought us this case. A skiagram showed that only a 
small portion of the apex of the bone was detached. Abundant callus was 
formed, and the prospect of a useful leg is hopeful. 

Fractures of the leg should be treated by a back splint with a foot-piece 
and two side splints for the first ten days or a fortnight, or more, according 
to age, and then one of the forms of stiff apparatus applied. 

In all cases the most careful watch must be kept for tight bandages ; no 
bandage should ever be applied beneath a splint, nor should a limb be ever 


PLATE XIV. 


Fracture of neck of femur, possibly diastasis. 


Boy eet. 11 years. 


Pirie 
% iat 
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bandaged in extension and then put up in flexion. Pressure sores and 
gangrene are real dangers in children. 

As is well known, any cause, such as hip disease, infantile paralysis, old 
ankylosis with atrophied bone, rickets, and so on, may produce weakening 
of the limb and may predispose to fractures from slight violence. When 
extensive necrosis has occurred, a slight injury may produce a fracture in 
childhood ; this usually unites well, but in some cases union is tedious, and 
in others does not occur : in such cases resection and wiring is a successful 
operation in our experience, but if the fracture remains long ununited the 
wasting of the fragments is apt to be extreme, and in one instance the upper 


Fig. 236.—‘ Conical Stump’ from growth at the upper epiphysial line ; an unavoidable 
result after amputation in such cases. The operation had been done some years 
before. (From photograph kindly lent by Mr. Collier.) 


fragment of the humerus was so small that it was found impossible to steady 
it sufficiently to obtain union. Macewen has dealt with such a case most 
successfully by transplantation of bone (véde ‘Ununited Fractures oe 
bony atrophy should always be borne in mind when dealing with such limbs. 

Mal-united fractures, if recent, and especially if greenstick, should be 
refractured at once ; if seen after three or four weeks, and when-union bas 
occurred, gradual reduction with splints often produces good results. F ailing 
this, refracture or osteotomy may be called for. 
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It is worth remembering that in some positions amputation is practically 
sure to be followed ultimately by development of a ‘ conical stump,’ simply 
by natural growth of bone (fig. 236). 

Primary Amputations in children are very rarely required, and conser- 
vatism should be carried to extreme limits ; when amputation is necessary, 
‘f the immediate shock is got over, recovery is usually rapid. We have had 
once to perform a primary amputation at the hip in a child 5 years old for 
a tramcar injury, and, though there was much ‘prostration with excitement ’ 
for the first two days, he ultimately did well. 

Primary Resections of joints are occasionally required, and in cases of 
injury to the elbow are spoken very highly of by Mr. Holmes. The need for 
them is, however, now exceedingly rare. 


Fig. 237.-—Dislocation of the Patella. A points to the displaced bone. 


Dislocations.—Almost the only dislocation at all common in children is 
that of the elbow—both bones being displaced backwards. This is usually 
said, and we believe correctly, to be more frequently met with in childhood 
than in adult life. Dislocation of the elbow is, however, often complicated 
with separation of epiphyses or fractures, and the displacement is often not 
directly backwards, but backwards and laterally, either inwards or outwards. 
Active movement should be begun at the end of a week at latest. 

Dr. W. T. Clegg, of Liverpool, has sent us a case of subspinous dis- 
location of the shoulder, probably caused at birth ; this is the only case we 
have seen. 

Subluxation of the head of the radius is often met with in children as a 
result of lifting the child by one arm, swinging it round, or dragging it along. 
The head of the radius slips partially out of the orbicular ligament, and the 
arm is found to be fixed, powerless, somewhat flexed and pronated ; there is 
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usually pain both at the elbow and wrist, so that sometimes the injury has 
been thought to be situated at the wrist joint. Reduction is effected by 
steadying the upper arm, and, with the thumb over the head of the radius, 
supinating sharply, and then flexing the forearm upon the arm ; sometimes 
a distinct click is felt or heard, and the power of using the arm at once 
returns.’ 

We have only rarely met with a traumatic dislocation (dorsal) of the hip 
in children. Reduction is easy by manipulation. Dislocation of the patella 
is occasionally met with ; there appears to be usually some congenital weak- 
ness of the part as a predisposing cause, as in the case appended. 

CASE.—Dzislocation of Patella.—Mary Alice N., aged 7 years 6 months; admitted 
February 7, 1883. History: Not strong, did not walk till 3 years old; seven months 
ago fell while dancing and dislocated the left patella outwards; since then has been con- 
stantly falling on account of the displacement recurring, especially if she runs ; the injury 
caused her no great trouble for a week, when the displacement was noticed ; was treated 
as an out-patient for some time, with pads and various appliances to keep the patella in 
place, but without success. On admission, the left patella during flexion lies quite on the 
outer side of the external condyle, coming back to its normal position on extension ; both 
femora have their external condyles very prominent; no pain on manipulation or move- 
ment; the patella was unnaturally small and could easily be moved about from side to 
side; when walking it sometimes maintained its proper position, and then without 
warning would slip quite over the outer condyle and make the leg yield. February 17, a 
lateral incision was made over the inner side of the joint down to the capsule, the patella 
pushed strongly inwards, and two catgut sutures, passed through the inner edge of the 
patella, were tied firmly down to the tissues on the inner side of the joint; operation 
antiseptic; back splint. x1gth, has had a little pain; did quite well; antiseptics left off 
on March 3, and she was sent out in plaster-of-Paris splint on the 5th. Seen January 
1884, the patella keeps its place and the knee does not trouble her. In this case the 
patella was apparently congenitally small and ill developed, and this probably accounts 
for the condition. (Fig. 237.) 


Subluxation of the knee has been described by Mr. H. B. Robinson 
as occurring in children about 12 months old, and apparently the result of 
relaxed muscles and ligaments. The tibia becomes displaced outwards, 
and rotated out on attempts being made to walk. Attention to the general 
health and friction are the only modes of treatment required, and the 
tendency to displacement disappears as the child grows stronger.* A con- 
dition of hyper-extension, with tendency to backward displacement ‘of the 
tibia, is also seen after infantile paralysis, and sometimes in rickets. © 

Congenital Dislocations are considered under the head of Malforma- 
tions (p. 791). 

Injuries of the Soft Parts in children require no special notice ; if the 
immediate shock is got over, such wounds usually heal with great rapidity, 
even if very severe, and nothing short of actual gangrene (Holmes) should 
be considered justification for amputation. Warmth, opium in small doses, 
and free stimulation are especially required for all severe injuries in children. 

Burns and Scalds are exceedingly fatal, chiefly from shock, lung com- 
plications, and cerebral effusion. If the first few days can be tided over, 
recovery is usually satisfactory, and much more rapid than in adults. Careful 


1 This injury has been specially described by Mr. Jonathan Hutchinson, jun., and by 
Drs. McNab and Lindeman, Brit. Med. Jour. December §, 1885. 
2 Brit. Med. Jour. July 27, 1895. 
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watch for cicatricial contraction must be kept up, and provision made 
against it by suitable extension apparatus and manipulation, as well as by 
grafting. Plastic operations may be required at a later date. 

Shock.—The question of how children bear the shock of severe injuries 
or operations, and the effects of loss of blood and of pain, is one of much 
importance to the surgeon, and may be shortly considered here. First, then, 
as regard operations in infants and quite young children one great depressing 
element is removed. They do not anticipate and are not cast down by the 
thought of the effect upon their future usefulness of any mutilation. In some- 
what older children anticipation of pain is of course keen, but it seldom de- 
presses in the same way that it does in adults. Again, the temperament of 
children is usually mobile, and, even if mental depression occurs, it is not’ 
long lasting. So with shock from a severe injury or operation, the symptoms 
are often severe, even more so than in adults, for a short time ; but if by 
means of stimulants the first few hours can be got over, children very 
quickly rally. It is common to have a great amount of shock in a child 
after such an operation as an amputation or excision of one of the larger 
joints, and yet the next day the child is often as bright as if nothing had 
happened. On the other hand, occasionally we see ‘ prostration with excite- 
ment’ in a severe form in children, and we have known a mental condition 
practically identical with acute mania, coming on after amputation at the 
shoulder joint, and lasting for some weeks, followed by complete recovery. 

Loss of blood is always very ill borne by children, and the more so the 
younger the child. Still, recovery is rapid if the child survives. Even the 
small quantity lost in a hare-lip operation sometimes seriously endangers 
the life of an infant a few weeks old, and in all cases great care should be 
taken to avoid hemorrhage as much as possible. The only instance of 
death from amputation at the hip joint that we have had in a child was in 
one where, from removal of a large part of the pelvis, free oozing took place. 

Next to loss of blood we should put cold as having the most depressing 
effect upon children, and this should always be carefully guarded against by 
exposing as little as possible of the body beyond that part actually being 
operated upon. 

Pain, if really severe, very seriously depresses a child, far more so 
than it does an adult, and many of the cases of severe burn die speedily 
from the combined effects of pain and fright. Hence, no child should be 
allowed to lie in pain after an operation, and opium should be given freely 
for a few hours till the first soreness has passed off, bearing in mind, 
of course, that opium has a disproportionately strong effect upon children, 
and that some children bear much smaller doses than others. The general 
rules, then, to be followed as to the management of surgical cases in 
childhood are: (1) Do not let a child know that he is going to be 
operated upon, until the time actually comes for the operation. (2) Avoid 
with the utmost care unnecessary loss of blood. (3) Keep the child warmly 
wrapped up. (4) Never let a child suffer pain if it can be avoided ; thus, an 
anesthetic should be given for any painful dressing or manipulation, and 
opium as soon as recovery from the anesthetic has taken place. 

As Mr. Holmes has well pointed out, in children ‘irritability is chiefly 
directed against sudden and acute pain; but confinement to bed and 
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protracted disease, which wear out the patience and exhaust the hopes of 
older persons, soon become customary in childhood, and then produce. 
little impression.’ As Mr. Holmes shows, freedom from mental depres- 
sion and healthy unimpaired ReCEELGrY organs probably account for this 
difference. 

Children are, of course, liable to the same septic diseases as adults, and 
pyzemia is, though happily rare in both, quite as common in childhood as in 
older patients. Diphtheria, and especially scarlet fever (vide Chap. XIV.), 
are very apt to attack surgical cases among children, 1.e. those in whom there 
is a wound or a local inflammatory focus ; while erysipelas, though not very 
rare and occasionally fatal, is mostly of a mild type in children, and in our 
experience the so-called ‘ erysipelas vagans’ is the variety most commonly * 
met with. See, however, Vaccination Erysipelas, p. 332 

‘Surgical scarlet fever,’ so-called, is nothing more than ordinary scarlet 
fever. It is now well known that children who have open wounds, who have 
been recently operated upon, or who have local inflammatory foci, such as 
abscesses, are specially susceptible to scarlet fever. For further details and 
references we must refer to papers by Dr. Goodhart and:Sir H. Howse 
and Mr. Paley, 1 in the ‘Guy’s Hosp. Repts.’ for 1879, and to an account of an 
outbreak in our own surgical ward, by R. W. Murray, in the ‘ Brit. Med. 
Jour.’ June 18, 1887. 

No special remarks are required upon the subject of dressing wounds in 
children ; the same rule should be followed as in adults. We use anti- 
septics—chiefly boric and mercurial lotions, and sublimate wood-wool 
wadding—and are fully satisfied of the value of these agents. Mercurial 
poisoning in children we have not certainly met with. We have twice had 
a fatal result follow within twenty-four hours of emptying and washing out 
a large abscess, but we have been unable to connect the death definitely 
with the use of any particular antiseptic agent, though we have suspected 
perchloride of mercury of being dangerous in such cases, 

In certain cases—for instance, in circumcision—it is well to avoid the 
fright of a second manipulation by the use of catgut sutures in closing the 
wound, and it may be remarked that primary union of wounds in children is 
much more easily obtained than in adults, providing the child is healthy and 
not too young ; in the very young the tissues are too soft to bear any strain, 
and in childhood the very smallest disturbance of health is sometimes 
enough to prevent union of a wound ; hence all plastic operations should be 
performed only after careful inquiry into the child’s general condition. The 
same slight causes will often produce a temperature chart that would be very 
alarming if it were not known how little is required to raise a child’s tempe- 
rature. As to the dieting of children after operations, it will be found that 
children can without harm much more speedily return to their ordinary 
diet than can adults, and it is common for a child to resume its usual food 
the day after an operation. | 

We have two or three times met with cases of persistent vomiting after 
operation resisting all treatment and even proving fatal by exhaustion. In 
one instance, after operation for cleft palate, the vomiting was followed by 
purpura, gangrene of the extremities, endocarditis, and death from acute 
septiczemia. 


CHAPTER XLI 


ANASTHETICS FOR CHILDREN 


By ALEXANDER WILSON, F.R.C.S. 


IN the production of anzesthesia in children, as compared with adults, there 
are two questions to be chiefly considered: the physical conformation of 
the children —that is, their capacity for the inhalation and absorption of the 
anesthetic vapour—and the reaction of the anesthetic vapour on their more 
unstable nervous and usually healthy vascular systems. 

General anesthesia takes place when the blood of the subject contains a 
certain definite quantity of the anzesthetic agent employed, which is intro- 
duced through the lungs, by the inhalation of air impregnated with the 
anesthetic. It follows that the strength of the anesthetic vapour being the 
same, the rapidity with which the blood absorbs and distributes the necessary 
amount of the drug will depend upon the depth and frequency of the respira- 
tions, i.e. upon the vital capacity, and also upon the vigour of the circula- 
tion in proportion to the size of the animal—small animals, which breathe 
deeply or quickly in proportion to their size, becoming affected sooner than 
larger animals, which breathe slowly.’ 

Compared with adults, children present well-marked differences. Their 
chests are usually well developed and highly expansile, and the lungs are more 
likely to be healthy and in better working order. They consequently have, 
in proportion to their size, a larger vital capacity than most adults, that iS, 
a proportionately larger lung area for the inhalation and absorption of any 
anesthetic vapour. Their healthy vascular system and active circulation 
enable the blood to quickly absorb and transfer the inhaled drug to the tissues, 
and their smaller size causes the system to become more quickly affected. 
In practice the influence of these factors is often increased by the way in which 
young subjects usually take anzesthetics, e.g. crying, and alternately holding 
the breath and taking deep inspirations. The foregoing considerations 
account for the rapidity with which children go ‘under’ with anesthetics, 
and one has seen a crying struggling child reduced to an almost lifeless 
condition by one deep inspiration of a concentrated vapour of chloroform. 
Owing to this capacity for the inhalation and absorption of anzsthetics in 
proportion to their size, less anaesthetic is required ; so in giving children 
aneesthetics caution is necessary, as an over-dose may easily be inhaled. 

As regards the effect of the anesthetic, children possess no special 
resisting power against the lethal action of either chloroform, ether, or,any 
other anzsthetic. In proportion to the number of administrations, probably 


1 Snow, Ox Anesthetics, p. 70. 
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fully as many accidents have happened in the case of children as in adults. 
They are better subjects than adults merely in so far as they are more 
free from those degenerative changes which in older subjects complicate 
the administration. They also have an advantage in not being habituated 
to the excessive use of alcohol, &c. Further, as, from the elasticity of 
their chest wall and their smaller size, treatment in accidents can be 
better and more successfully applied, there are in consequence fewer fatal 
cases. 

Apart from the rapidity with which the anesthetic can take effect, such 
differences in its action as exist are to be traced largely to the activity of the 
reflexes and the lack of inhibition over certain functions which obtain in 
young subjects. Thus the occurrence of defzecation and micturition is more — 
common in children, probably because these acts are with them normally 
under less control. The crying reflex is abnormally active in early life, and 
so during an operation a child will often cry out at a ‘stage of the narcosis 
where an adult would either exhibit no sign of feeling or merely move 
slightly. Sensation of pain does not necessarily accompany the crying. It 
is a common occurrence for a child to emerge shrieking from nitrous oxide 
anesthesia, and yet for it to have no painful impression nor any idea why 
it is crying. This readiness with which children cry out is partly responsible 
for the belief that they ‘come out’ of chloroform anesthesia more quickly 
than adults. 

In adults we see spasm of the glottis producing loud crowing inspiration 
as a reflex from forcible dilatation of the sphincter ani. In children this is 
more readily originated, even when the patient is apparently well ‘under,’ 
and accompanies any painful operative procedure. It is especially well 
marked on division of the prepuce or in operations involving the anus 
during moderately deep narcosis. It represents an abortive expulsive 
effort, and denotes an imperfect degree of anzsthesia, and is relieved but 
not removed by extending the head and pushing forward the jaw, and giving 
more of the anzsthetic. Ifthe painful part of the operation is of momentary 
duration, it is not necessary or advisable to push the anzsthetic to the 
extent of abolishing this reflex. 

Other points of difference between children and adults dependent upon 
the nervous system are the various reflexes by which the degree of narcosis 
is estimated. The corneal or lid reflex, uncertain as it is in adults as a 
guide to the condition of anzesthesia, is still more unreliable in young 
subjects. In applying this test do not hold up the lid in such a way as to 
prevent it closing, and always test both eyes. The reflex may be present 
throughout an operation though no other signs of sensation are exhibited, 
it may be present in one eye and absent in the other, and it may be absent 
in both eyes and yet the patient exhibit signs of sensibility. In the latter 
condition the pupils are contracted and the eyes have a fixed look, and there 
are generally other indications of decrease in the anesthesia. This aboli- 
tion of the lid reflex is probably due to the reflex being inhibited either by 
the irritation from the seat of operation, or occasionally from the onset of 
vomiting. It has been suggested that this absence of corneal reflex may be 
due to the local anzesthetic effect of the chloroform vapour. The inferences 
deduced from the lid reflex must be checked by observation of other 
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conditions, such as the quantity of anzsthetic the patient -has taken, the 
respirations, facial expression, the swallowing reflex, movements of the 
fingers, and nature of the operation. 

Emergence from the narcosis is indicated by alteration in rhythm of the 
respirations, slight holding of the breath with tendency to spasm of the 
glottis, or acceleration of the respirations. 

Alteration in the facial expression, pursing of the lips, or wrinkling of the 
forehead, and movements of the fingers are signs of recovery. Swallowing 
is a late reflex to disappear and -an early one to re-appear, and is a valuable 
index to the stage of anesthesia. 

: Symptoms of vomiting also denote a return to consciousness. An 
intelligent observation of all these points will usually enable the adminis- 
trator to avoid making mistakes. 

The state of the pupils alone is not much guide to the degree of narcosis. 
They are dilated at an early stage, generally moderately contracted later, 
dilate on the onset of nausea and vomiting, and dilate widely in collapse. 
The significance of these signs, like others, must be interpreted in conjunc- 
tion with other symptoms. — 

Children are very susceptible to shock, and no suddenly painful pro- - 
cedure (e.g. wrenching a joint) should be undertaken when they are in a 
semi-anesthetised state. Though the occurrence of reflex paralysis of the 
heart has been denied by certain recent observers (Hyderabad Chloroform 
Commission), we have seen one case (a young girl) in which death was 
clearly due to shock produced by flexing a limb when the patient was not 
completely under the influence of the anesthetic. 

The Choice of an Anzesthetic.—In this connection it is not necessary 
to consider any anesthetic agents other than ether, chloroform, nitrous 
oxide, and ethyl chloride, or their various combinations. As regards relative 
safety, children are in the same position towards these drugs as are adults. 
In lethal power chloroform comes first, ethyl chloride is probably equal to 
chloroform in lethal capacity, ether comes next, and nitrous: oxide last ; the 
latter, it must be remembered, has not been used to any extent for the pro- 
duction of prolonged anesthesia. The attempts at present being made to 
employ it for long operations may possibly prove that there is a limit to its 
safe use. In selecting an anesthetic for a young subject, too much stress 
must not be laid upon the mere question of age ; extreme youth does not 
necessarily contra-indicate the exhibition of ether, nor make imperative the 
use of chloroform ; if necessary, ether can as readily be given to an infant as 
to an adult. . 

Nitrous Oxide is well borne by children; they pass rapidly under its 
influence, but the period of anzsthesia is short, and muscular movements, 
spasm, and opisthotonos are usually much greater than in adults. It may 
always be used in dental and short surgical operations. The period of 
anzesthesia can be prolonged and the muscular disturbance diminished by 
combining it with oxygen or a little ether. This latter is, however, liable to 
cause sickness, which may also occur after prolonged anzsthesia from the 
gas alone. 

Ethyl Chloride (C,H;Cl) within the last few years has come into very 
general use as an anesthetic for short operations, and is to a considerable 
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extent displacing nitrous oxide in these cases. It has the advantages of 
being more portable, of requiring less apparatus for its administration, and 
of giving a longer period of anesthesia, while in the case of children there 
is less muscular disturbance. It is, however, probably not so safe as nitrous 
oxide, and after-effects such as headache and nausea are more common. 

It may be employed as an introduction to chloroform or ether narcosis 
to induce rapid unconsciousness. 

The dose for a child is 3 c.c., the average time for the induction of 
aneesthesia is about 30 seconds, and the duration about 70 seconds. It may 
be given sprayed on to a handkerchief or lint, but is best administered 
from an Ormsby’s or other special inhaler. 

Somnoform, a mechanical mixture of ethyl chloride, methyl chloride, 
and ethyl bromide, appears to possess no advantages over pure ethyl chloride 
and is less pleasant to inhale. 

Chloroform in the case of children possesses many advantages, but it is 
not altogether the safe and desirable anzesthetic it is often represented to 
be. Children, as already stated, possess no special powers of resistance 
against the lethal action of chloroform, and a fair number of deaths, and 
many more alarming but non-fatal accidents, have occurred from its use in 
young subjects. 

The youth of the patient is a source of safety only because it implies a 
freedom from degenerative changes in the nervous, respiratory, and vascular 
systems. 

The advantages of chloroform consist in the simplicity of the apparatus 
required, the small quantity needed, its sweet pleasant flavour, and the fact 
that it produces no bronchial irritation. As disadvantages may be mentioned 
the facility with which an overdose may be inhaled ; the depression it pro- 
duces, indicated by pallor, feeble pulse, dilated pupils. The nausea and 
faintness after the administration are often considerable, and have led some 
surgeons to prefer ether as the routine anesthetic for children. With 
chloroform there is often difficulty in producing narcosis, and in estimating 
and graduating the degree of anzesthesia. If during the operation there is a 
return of sensation, it is not so easy to re-induce anesthesia with speed and 
safety. This arises from the circumstance that when once a certain degree 
of unconsciousness is produced the breathing becomes so shallow that 
barely enough chloroform is inhaled to advance the narcosis, or if the 
patient is ‘under’ to keep it up. 

Ether, compared with chloroform, is less depressing ; the pulse continues 
strong throughout, the respirations active; the face keeps a good colour ; 
the tendency to syncope is diminished, and the after-sickness is of shorter 
duration, often ceasing when once the stomach is emptied of mucus. It is 
quicker in its action consistent with safety, so that the distressing struggles 
of a child can be speedily ended without danger in a way that could not be 
done with chloroform. Itis much easier to calculate and maintain a definite 
degree of narcosis, and if signs of returning sensation or of vomiting appear 
a deeper anzsthesia can be speedily and safely re-induced, probably because 
the drug causes active respirations and is therefore more freely inhaled. 
The risk of suddenly giving an overdose is almost nil. Ether, however, has 
disadvantages ; it requires some apparatus for its proper administration, it 
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occasionally causes a considerable secretion of mucus, and when given 
alone it is unpleasant. The last of these objections can be overcome by 
giving it in combination with nitrous oxide, or by first giving a little chloro- 
form. The secretion of mucus in children is no greater than it is in adults, 
and when the inhalation is properly managed only in the minority of cases 
is it enough to give any trouble. When excessive it may readily block up 
the small trachea and bronchial tubes, and give rise to inconvenience, 
especially if the patient is kept deeply narcotised. In these cases changing 
the anesthetic to chloroform does not immediately improve matters, as the 
change does not remove the mucus; it is better to allow the patient to 
recover consciousness enough to clear the lungs by coughing. Ether is 
contra-indicated in lung disease, and is supposed to be dangerous in kidney 
diseases. 

The A.C.E. Mixture and Ether-chloroform Mixtures possess the 
advantages of being more stimulating than pure chloroform, and with them 
there is less risk of an overdose being inhaled. 

These anesthetics are also used in combination, the object being to 
blunt the sensibility to the pungency of ether vapour. The principle of all 
these combinations is first to give the more agreeable anzesthetic until 
sensation is dulled and then replace it with pure ether before the stage of 
excitement. The most useful is nitrous oxide and ether ; but as it entails 
the employment of apparatus, its use is confined to older children. The 
initial exhibition of chloroform or A.C.E. followed by ether is very valuable. 
Certain anzesthetists have reduced the arrangement toa definite system. As 
an example of these methods, Mr. Rowell recommends that A.C.E. should 
be first given in drop doses on a piece of lint or Skinner’s inhaler, to be 
followed by a stronger vapour of A.C.E. from a Rendel’s mask, to which 
when unconsciousness supervenes should be added a drachm of ether, to be 
followed when narcosis is further advanced by the exhibition of pure ether 
from a Rendel’s mask, with which the anesthesia is afterwards kept up 
throughout the operation. 

Local Anzesthesia.— Of late years considerable progress has been made 
in this department, and extensive operations can be performed under local 
anesthesia. It is sufficient to mention the intra-spinal injection of cocaine 
and stovaine, and the various infiltration methods, of which that advocated 
by Mr. Arthur Barker is an example. For dental extractions there are 
available a number of proprietary preparations which give excellent results. 
The basis of all these is cocaine, or beta cocaine, mixed with anodyne anti- 
septics, such as thyme, eucalyptus, menthol, &c. However, in young subjects 
the mental factor has to be taken into account; and as all these local 
-anzesthetic agents labour under the disadvantage that their application is 
painful, their scope is very limited. For exploratory punctures local 
aneesthesia may be produced by holding a piece of ice dipped in salt against 
the surface until it is frozen, or a like result can be produced by ethyl chloride 
or ether spray. 

Preparation of Patient.—As anesthetics are best taken when the 
stomach is empty, their administration should not be undertaken within 
three or four hours of a meal. When possible, it is best to arrange for 
operation at the time when a meal is due—e.g. about the hours nine, one, 
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four or six. As children bear badly the deprivation of food, any longer 
interval, besides being unnecessary, is injurious, making the patient feel 
faint. A feeble child, or one kept long without food, should be given: some 
liquid nourishment some little time before operation, by the mouth or as a 
nutrient enema. 

Administration.—It is well to have always at hand chloroform, ether, 
and A.C.E. mixture ; the administrator should also have a plentiful supply 
of lint, tongue forceps, a hypodermic syringe, nitrite of amyl capsules, 
sponges, an electric battery, and a mouth-gag with a sponge-holder. These 
latter are occasionally required in cases of vomiting. 

Before beginning the administration, examine the mouth for any loose 
temporary teeth which might become detached, especially if a gag is to be 
used, and also in better-class children for any dental regulating plates ; 
avoid, if possible, alarming the patient, for with a struggling, crying child 
the danger of giving an overdose is increased, By a little tact most 
children can be anzsthetised without any crying, even when inhalers are 
used. If the child is nervous, let it sit on its mother’s or nurse’s knee. If 
the little patient is not undressed, do not have the clothes removed until it 
is aneesthetised ; the undressing can then be managed without alarming 
it. Let the child see the inhaler or lint and smell it before any anzesthetic 
is put on, and begin with a very weak vapour. During the administration, 
when the smell is objected to, incite the patient to ‘ blow it away.’ It is not 
absolutely necessary that the child should be lying down in the early stages ; 
if quiet can be gained by letting it sit up, permit this.. These small details 
are of importance, as there is no doubt that to a highly sensitive child the 
struggling and shock of being ‘choked off? by an anesthetic may have 
injurious after-effects. Should the child cry, go on steadily with the 
administration, but do not give an ertra quantity or ‘push’ the anzesthetic 
to get it ‘under’ the quicker. As it is breathing more deeply than normal, 
rather exhibit less of the anzesthetic, and so avoid all chance of the sudden 
inhalation of an excessive dose. 

Ether when given alone is best administered by a Clover’s inhaler. It 
should be given slowly, with a free admixture of air. In nervous subjects 
the face piece may be applied first, and when the patient is accustomed to 
it, the ether box and bag may be added and free respiration into the bag 
established before ether is admitted. Should the patient become highly 
excited and rough, it is allowable to turn on a stronger vapour and hasten 
the anzesthesia. 

When possible it is always desirable and more humane to begin the 
anzesthesia with some less pungent anesthetic. Of these nitrous oxide is 
the best, and the most convenient apparatus is Hewitt’s modification of 
Clover’s inhaler ; but ethyl chloride may also be used. Very little gas jis 
required, and the ether should be turned on before the nitrous oxide has 
produced any muscular disturbance. The strength of the ether vapour can 
be estimated by its effect on the pharynx; if it produces swallowing, or 
catching respiration, it is too strong, and a weaker vapour should be presented 
to the patient, as it is important not to irritate the pharynx and lungs. It is 
better that the patient should breathe freely a weak vapour of ether than have 
a strong irritating vapour forced on him. The onset of anzesthesia js 
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indicated by the signs already mentioned ; of these an important one is the 
absence of swallowing or irritation when the index of the inhaler is turned to 
‘three’ or ‘ full” When once ‘under’ a very little ether is needed to main- 
tain narcosis. Should there be indications of excessive secretion of mucus, 
chloroform or A.C.E. may be cautiously substituted for the ether ; care must, 
however, be taken that in the deeper respirations and quicker pulse induced 
by the ether an overdose is not inhaled. Failing nitrous oxide, a little 
chloroform or A.C.E. may be first given. 

Chloroform is most conveniently given on lint. First put a little vaseline 
on the face to prevent blistering ; place the fold of lint over the nose and 
mouth, and then gradually drop the chloroform on it. When the patient 
objects, coax him to ‘ blow it away.’ 

It is a good plan, standing on the patient’s right, to hold the lint on the 
nose with the left thumb and forefinger, pressing on the nasal bones, while 
the third and fourth fingers spread over the forehead, feel the pulse of the 
anterior temporal artery, and steady the head ; the right hand is then free 
to drop on the chloroform and control any movements. In dropping the 
chloroform hold the bottle near the lint ; if it is dropped from a height, it is 
extremely easy for some to get into the eye. . 

Hold the child as little as possible. If it seizes the lint, quickly replace 
it with a fresh piece rather than waste time struggling for the first; never 
try with chloroform to ‘send it over quickly.’ Each inspiration means one 
dose of the drug, which takes effect some seconds after its inhalation ; 
therefore remove the lint at the first sign of anzesthesia, or the patient will 
inhale several unnecessary doses. The quickness with which children 
become unconscious has been referred to. It occasionally happens, especially 
when there is some obstruction to respiration, that after a certain degree of 
unconsciousness is reached the patient breathes so quietly that it is difficult 
to induce complete narcosis, and nausea with feeble circulation is produced. 
This may be overcome by stimulating the respirations by rubbing the chest, 
pinching the jaw, or, better still, by giving a little ether. 

As the pain during an operation varies with the tissues cut, it is not 
necessary to keep the patient deeply narcotised throughout the operation, 
and though the patient may wince with the skin incision, the remaining steps 
of the operation may cause no signs of sensation. 

Should there be coughing, in the deep inspiration following the cough 
do not let the patient inhale too much chloroform vapour, and be careful 
not to mistake the general jerking of the limbs caused by the coughing for 
voluntary movements requiring more chloroform. It is occasionally difficult 
to abolish reflex movements entirely during an operation on the skin, and 
the ancesthetist must therefore not respond too readily to the ‘ More chloro- 
form, please,’ of the operator. 

Spasm of the glottis with crowing inspiration is very common, especially 
if the patient is not quite ‘under’ or is beginning to have nausea; it is 
generally a sign of imperfect anesthesia, and when accompanied by such 
signs as rigidity of the jaw muscles, contracted or slightly dilated pupils, 
and a good pulse, is an indication for more of the anesthetic ; the spasm is 
partly relieved by pushing forwards the jaw with the neck hyper-extended. 
As previously remarked, pulling out the tongue with forceps does not remove 
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the spasm. Such treatment is rarely required, and should be avoided as 
much as possible, as being liable to cause unnecessary after-pain in the shape 
of a sore tongue. If it is considered advisable to keep the tongue drawn 
out, it should be gently held out with a pair of tongue forceps, or, better 
still, by the fingers and a piece of lint. The lower jaw can be conveniently 
held forwards by using the closed forceps as a lever, the upper teeth acting 
as the fulcrum, care being taken not to loosen them. 

During the administration the same rules should be observed with 
children as with adults. 

When once the child is ‘under’ it is very important to avoid moving it 
suddenly or roughly ; such treatment tends to cause syncope. This caution 
is especially necessary if there has been any loss of blood or if there is faint- 
ness. Under these circumstances never allow a patient to be raised up into 
a sitting or semi-sitting position for the application of dressings. This can 
easily be avoided by drawing the patient to the end of the table and 
supporting the body so that the head and shoulders project beyond the 
table ; full access can thus be gained to any part without in the least raising 
the trunk. We have seen a serious attack of faintness brought on by the 
sudden raising of the head and shoulders of a child at the end of an opera- 
tion in which a considerable amount of blood had been lost. 

In connection with this it is important to remember that feeble respira- 
tions are not always associated with shock. One of the most serious 
symptoms of cardiac and general failure is deep gasping respiration 
accompanied with a quick running pulse. If, in a patient undergoing a 
severe operation, ordinary quiet respiration suddenly gives place to deep 
inspirations, especially if they are of a gasping character, associated with a 
quick pulse and dilated pupil, it is a sign of the onset of serious if not fatal 
syncope. This is not as common in children as in adults, but it occurs in 
them under similar conditions. It is due to sudden anemia of the respi- 
ratory centre, whether caused by actual loss of blood or cardiac failure. 

Vomiting, if the stomach is empty, can be overcome by giving more 
chloroform ; otherwise it is better to suspend the administration until the 
stomach has been emptied, and then to resume it; turn the patient well 
on one side during vomiting, and keep the mouth and pharynx clear. A 
patient with a loaded stomach will breathe badly, have stertor, and present a 
more or less cyanotic appearance. Frequently the vomiting will be preceded 
for some time by a condition in which the patient presents a feeble pulse, 
irregular, stertorous, or spasmodic respirations, and more or less cyanosis, 
which is improved when once actual vomiting begins. 

Anesthetics in Special Operations. — There are practically no 
conditions under which an anesthetic is contra-indicated ; if an operation 
can be performed, an anesthetic can be given. A few operations, however, 
require special notice. 

In Zracheotomy an anzsthetic, though not absolutely necessary, is ‘a 
distinct advantage, especially where it is desired to clear membrane from 
the trachea. The danger that it might set up a fatal spasm can be avoided 
by giving it gradually in a diluted state and by delaying the administration 
until the operator is quite ready. If there is much difficulty in breathing, 
great relief is given by the exhibition of oxygen. For this a special apparatus, 
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though an advantage, is not a necessity, as a current of the gas can be 
arranged to play under the chloroform lint. As preparation for any 
emergency, it is well to arrange the patient on a definite plan—e.g. on the 
back, with the shoulders and back of the neck supported by one firm pillow 
and a second smaller one under the occiput. In the event of a sudden 
spasm and cessation of respiration demanding immediate operation, by 
pulling away the second pillow the head at once drops backward, making 
prominent the trachea without any lifting of the patient. This plan, though 
most useful in dealing with heavy adults, is equally valuable in children. 

Operations on the Mouth.—In all operations on the mouth or pharynx 
it adds materially to the patient’s safety, and to the chloroformist’s comfort, 
to have the patient’s head hanging downwards ; either hanging over the end 
of the table, or with the neck so extended over pillows that the vertex of the 
head rests on the table. The head must lie supported, or the weight of it 
hanging on the thorax tends to fix the chest. This position keeps the larynx 
quite free from blood, which, while it is fluid, will escape through the nostrils 
or mouth, or collect in the palate. A damp ‘ave or bathing cap should be 
fixed rand the head to keep the hair from being soiled. If the patient be 
properly arranged in this position, the risk of blood entering the larynx, even 
when the necmaraare is excessive, is very slight, providing the patient is 
well ‘under.’ In all cases of bleeding from the mouth it is, we are convinced, 

safer to have the patient quite insensible and to keep the blood from the 
larynx by arranging the patient in a proper position, and by the use of 
sponges, than to trust to a semi-conscious patient coughing up the blood. 
In the latter case there is an equal risk that the blood may be sucked into the 
larynx, and with a struggling partially insensible patient it is more difficult 
to control any bleeding. 

As regards the selection of the anesthetic, the fact that the operation is 
one involving the mouth or throat does not in itself confine the anzesthetic to 
chloroform. Mr. Warrington Haward has shown that ether may be used in the 
operation for cleft palate, and ether is constantly given in operations for post- 
nasal adenoid growths. 

In cleft palate, chloroform is the most convenient anesthetic ; it should be 
given on lint until the patient is ‘under,’ and the administration continued by 
Junker’s inhaler, by which means the operator can work continuously 
without being interrupted by the chloroformist. If respirations are feeble it is 
a good plan to apply the ether mask until moderately deep narcosis results, 
when it can be kept up with the Junker- 

Post-nasal adenoids and enlarged tonsils, by interfering with the free 
entrance of air, and consequently of the anesthetic, are apt to delay the 
induction of anzesthesia unless means are taken to keep open the mouth. 
The best position for these cases is the dorsal position, with the head hanging 
over the end of the table. The selection of the anzsthetic depends largely 
upon the length of anzsthesia required by the surgeon. Some operators, 
who prefer to work extremely quickly, are satisfied with the 40 seconds or 
so obtained by nitrous oxide and oxygen. A longer period of anzesthesia can 
be gained by ethyl chloride (some 60 to go seconds), which has come largely 
into use for these cases. It possesses the advantages of being very speedy 
in its action, and leaves few, if any, unpleasant after-effects, but to what 
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extent it is safer than chloroform is still uncertain. With ethyl chloride, and 
to a greater extent with nitrous oxide, the period of anesthesia is so short 
that there is always a risk that the patient may begin to struggle or cry out 
before the operation is completed, and so spoil the ‘ finish’ of the proceedings. 
Besides, so short an anesthesia allows the surgeon no time in which to make 
a careful examination of the effect of his manipulations. Certainly from the 
anzesthetist’s point of view, especially in nervous subjects, it is more satis- 
factory to induce an anesthesia which can be es up until the operation is 
deliberately completed. 

For this purpose chloroform or A.C.E. may be used with or without a 
little ether as a respiratory’stimulant, or nitrous oxide and ether for older 
children. 

In empyema cases chloroform is best. Care must be taken not to produce 
coughing by giving it too strongly at first, and the child must not be turned 
to the sound side, but may be sat up or turned on the diseased side, as 
recommended by Mr. Godlee. . 

For the operation of Zaminectomy, chloroform should be given. The best 
plan, especially if there is paralysis of the intercostals, is to turn the patient 
right on to the face and support the body on pillows in the following way : 
the anterior iliac spines rest on a firm sand pillow, an ordinary thin pillow 
supports the chest, and the forehead rests on a second smaller firm sand 
pillow. By this means the operator gets free access to the spine, the abdomen 
is not pressed upon, the abdominal viscera fall forwards (i.e. downwards), and 
the diaphragm has full play, while the mouth and nose are supported some 
distance from the table, and the chloroform lint can be slipped under the 
nose as required ; any secretion flows easily out of the mouth. If care be 
taken that the chest is not pressed upon, the patient will breathe quite 
comfortably in this position. 

Operations on the Bladder.—\n these cases it is important to have 
the patient ‘under’ before injecting the bladder. If this is neglected the 
manipulations will most likely set up spasm of the glottis and straining, 
which will impede the inhalation of the anzesthetic and delay the production 
of anzesthesia. 

Delayed Chloroform Poisoning.—Since 1850 certain continental ob- 
servers have held that the inhalation of chloroform produced fatty degenera- 
tive changes in the liver, kidneys, and heart. In consequence of the lesions 
thus produced, death might result even many days after the inhalation. 
Further, that many cases, especially in young children, of death after opera- 
tions attributed to shock are really due to this delayed action of the chloro- 
form. These views obtained little attention in this country until Dr. G. L. 
Guthrie! in 1894, and again in 1903, published a series of cases of this 
nature, and the question has recently been exhaustively treated by Messrs. 
Harold J. Stiles and Stuart McDonald.’ 

We are unable to recall clearly any case which would come under this 
category.° 


1 Lancet, 1894 and 1903. 

2 Reports of Society for Study bf Dasease in Children, 1904. 

A typical case of delayed chloroform poisoning has recently occurred at the Man- 
chester Children’s Hospital; the liver was infiltrated with fatty globules. 
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The symptoms described come on either immediately after the operation 
on the return of consciousness, or after an interval of some hours of apparent 
well-being, and appear to bear no relation to the length of anesthesia, 
severity of the operation, or degree of immediate shock. The nervous 
system is chiefly affected ; the condition is stated to resemble acute delirious 
mania, there is always extreme restlessness and sleeplessness, sometimes 
screaming and delirium. Vomiting, of a copious and persistent type, is 
invariably present, and resembles the vomiting which accompanies cerebral 
disease. The temperature, usually subnormal immediately after the opera- 
tion, rises above normal, reaching in some cases as high as 103° and 104”. 
Death results from gradual exhaustion, slight jaundice is sometimes present, 
and occasionally albuminuria. In all the cases there were found marked 
changes in the liver, which are described as ‘intense fatty infiltration 
apparently unaccompanied by fatty degeneration.’ 

As similar symptoms and fost-mortem changes may be produced by 
acute sepsis, it is difficult to estimate the part played by chloroform in the 
production of this condition. Dr. Guthrie, who most carefully excludes all 
other possible causes of death, comes to the conclusion that in such cases 
the deaths are due to an auto-intoxication, produced by the effect of the 
chloroform and shock of the operation on an existing fatty liver ; the result 
being that the functions of the liver are so far interfered with that the system 
becomes loaded with toxic alkaloids. 

Accidents are of a similar nature to those which occur in adults, and 
should be treated on similar principles. As examples of the various kinds of 
accidents may be quoted cases in which an attempt is made to anesthe- 
tise speedily a crying child, with the result that it is allowed to take several 
deep inspirations of a highly concentrated chloroform vapour, and so obtains 
a sudden overdose ; in other cases during deep anzesthesia the dangerous 
symptoms may be initiated by some sudden movement of the child. We 
have seen two cases of this class when the patient was deeply narcotised for 
the operation of cleft palate; the sudden raising of the child produced 
symptoms of syncope. In unprepared patients the embarrassment of 
respiration caused by a loaded stomach and the onset of vomiting gives 
much trouble. The patient breathes with difficulty, has spasm of the glottis, 
becomes pale and slightly cyanosed, has a feeble pulse, &c. ; most of these 
symptoms are relieved by vomiting. 

The serious accidents happen almost invariably under chloroform, and 
are due to a primary failure of the circulation. This may be due to a 
paralytic dilatation of the heart, or to vaso-motor paralysis. In young 
subjects the latter occurrence is probably the more common. 

Judging from the reports of fatal cases, one point seems to be constantly 
overlooked. It is, that serious failure of the circulation under chloroform, 
as in other conditions, is indicated by increased respiratory movements. 
With these are associated other signs of failing circulation, pallor, imper- 
ceptible pulse, dilated pupils, and occasionally muscular twitchings, or even 
convulsions. The exaggerated respirations are produced by the anemia 
of the respiratory centre, and, when present with other symptoms, indicate 
a grave state of the circulation and approaching dissolution. 

This condition may set in at any stage of the anesthesia, but it happens 
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most frequently very early in the administration. The generally accepted 
belief that only cessation or paralysis of the respiration is to be feared under 
chloroform, has led to the significance of these symptoms being overlooked, 
and to the loss of many cases. 

Too often it is the sudden cessation of these free respirations which draws 
attention to the fact that something is wrong. It is then found that the 
patient is pale, with dilated pupils, and pulseless, at which late stage treat- 
ment is generally futile. During narcosis, as during consciousness, the 
respirations afford most valuable information as to the condition of the 
heart and circulation. During the administration of anesthetics, especially 
chloroform, every alteration in the rhythm of the respirations, particularly in 
the direction of increased respiratory movements, should be checked by 
observation of the circulation. 

Under an anesthetic the respirations become accelerated from many 
causes, but there is no mistaking the free, somewhat gasping inspirations, 
accompanied with pallor and dilated pupils, due to failure of the circulation. 

The treatment of this emergency must be immediate. The indications 
are to encourage the flow of blood to the head and to stimulate the heart 
and keep up the blood pressure. This is best achieved’by lowering the 
patient’s head and the vigorous performance of artificial respiration in such 
a fashion as to compress the heart. The object of artificial respiration 
being to stimulate the circulation and keep up the blood pressure, it should 
be employed at once, even if respiratory movements are still present. The 
head should not be held in the dependent position too long, but the patient 
should constantly be momentarily raised into the sitting position and 
' lowered again. By this means the blood is kept from stagnating in the 
head, and a certain degree of artificial circulation may be maintained. 
If, from the congested cyanosed condition of the face and engorged con- 
dition of the veins of the neck, there is reason to suppose that the heart is 
in a state of paralytic dilatation, the patient should be early raised into 
a sitting posture (artificial respiration being continued), so as to relieve 
the heart of the pressure of the blood in the abdominal vessels and enable 
it to recover itself. 

The success of the treatment in such chloroform accidents depends 
largely upon the promptness with which it is applied. Begun early during 
the stage of exaggerated respirations it will almost certainly be successful. 

A number of drugs have been suggested as cardiac or circulatory 
stimulants under such circumstances—e.g. liq. ammon. fort. and acid. 
hydrocyan. by inhalation ; and ext. suprarenal capsules and nicotine by 
hypodermic injection. All these labour under the disadvantage that to be 
effectual a certain considerable degree of circulation must be present for 
their absorption and conveyance to the heart, &c., and this is as arule absent. 
Of all, ammonia, from the method of applying it by inhalation and its power- 
ful effect as a cardiac stimulant, would seem most likely to be useful. The 
injection of adrenalin has also proved useful. 

The main reliance, however, must be placed upon efficient artificial 
respiration. The battery is useful only as a means of producing artificial 
respiration by stimulation of the phrenic nerves, and then it must be 
combined with compression of the chest. 
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APPENDIX 


MODIFIED MILK; MILK LABORATORY 


THE WALKER-GORDON LABORATORY, 


79 DUKE STREET, GROSVENOR SQUARE, W. 


Prescription Form 


Per Cent. REMARKS 

Fat | Number of 

Feces aah A ee ee 
Milk-Sugar 

Amount at 
Proteids eacheedine Ui.) oa eR yeep 
Mineral Matter Pehik pas BE eOES Ae, do 2 Vide mae etna Te 
Total Solids . Pntents weiglitr 06). 5 kes ye eee: |e 
Water . Wiikalinitys 2") ) ee % 

100 00 SULIT neg Ok Litem We SEMEN Cae ee 
(NIST Ue ON Sa he. Bota, eR OE ae ee Aen ae Re el St a ae 
Date, | Signature, 
< SETS ete a 190 Somes 


If the physician does not care to mention the especial percentages, he can ask for 
percentages which will’correspond to the analysis of human milk, and he can then 
vary any or all of these percentages later, according to the need of the especial infant 


prescribed for. 
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REFERENCE has been made (p. 50) to the milk laboratories established in Boston and 
other cities of the United States (also in London—the Walker-Gordon Laboratory, 
Duke Street, Grosvenor Square, W.) for preparing and modifying cow’s milk in 
order to suit the varying needs of infants and children, both in health and disease. 
The physician writes a prescription stating the amount of fat, milk-sugar, caseinogen, - 
whey-proteids required in the infant’s food, and also the amount at each feeding ; 
the prescription is dispensed at the laboratory, and delivered at the house daily 
according to the directions given. One of the most important points in con- 
nection with these establishments is that they have control of the milk from the first : 
they keep their own cows, not purchasing any milk. Their cows are selected, fed, 
and cared for solely with reference to the employment of their milk for infant feeding, 
and the health of the animal is most carefully looked after. The milk is cooled at once 
to 40° F,, and kept at this temperature till used. The food is sent out in separate 
feeding bottles, ready sterilised or pasteurised, and all the nurse requires to do is to 
warm the food and fit the india-rubber teat to the bottle when the infant is to be fed. 
A specimen of a prescription form is given on p. 875. 


‘FETTMILCH’? 


Gaertner has utilised the cream separator to obtain ‘humanised’ milk on a larger 
scale than is possible in the household. His method is the following : 50 litres of 
good cow’s milk are mixed with 50 litres of water, warmed toa temperature of 90° 
or 100° F., and placed in the cistern of the apparatus. The separator is set to work 
and made to revolve at such a rate that the two outgoing streams are equal in amount — 
that is, 50 litres are delivered from the tube which is connected with the centre of the 
revolving funnel, and 50 litres are delivered by the tube connected with the eccentric 
part of the funnel. The former (‘ Fettmilch ’) contains nearly all the fat of the milk, 
half the proteids, sugar, and salts ; the other, the ‘ separated ’ or ‘ Magermilch,’ con- 
tains a trace of fat, and half the proteids, sugar, and salts, as well as any dirt or grit 
or other heavy particles present in the milk. 

The composition of ‘ Fettmilch ’ compares thus : 


| —— Proteids Fat Lactose 

| Cow’s milk, diluted with half water . 1°76 1°81 | 2°4 
ettmileh 27% > : 7 ; : 1°76 3°00 2°4 
Woman’s milk . : : : d 1°94 3°10 6°3 


It will be seen from these analyses that it will only be necessary to add 4 per cent. 
of milk-sugar to the ‘ Fettmilch ’ in order to make it very closely correspond with the 
percentage composition of woman’s milk. This will be equivalent in round numbers 
to adding 350 grains of milk-sugar to every pint of ‘ Fettmilch.’ 

The separator fulfils the useful office of removing the sand, grit, dried feeces, &c., 
present in the milk. 


BACKHAUS’S MILK 


The method of preparing ‘ humanised’ milk as suggested by Professor Backhaus 
is carried out commercially by Herr Gottschalk at Frankfort-am-Main. Cow’s milk 
is first passed through a centrifuge ; the separated milk is heated to 40° C., and 
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20 grammes of a powder consisting of pepsin and trypsin added to every 100 litres of 
separated milk. About 50 per cent. of the proteid is precipitated, and the remaining 
50 per cent. is peptonised or pre-digested during the twenty or twenty-five minutes 
the process is carried on. The mixture is heated to 80° C. to destroy the ferments, 
and filtered ; cream is then added to the filtrate in sufficient quantity to represent 
3°5 per cent. of fat. Milk-sugar is also added to the milk food thus obtained ; it is 
then bottled, and sterilised. 


MILK STERILISERS. (See p. 53.) 


Hawksley’s milk steriliser (fig. 238) consists of a milk bottle which is placed in a 
strong tin containing water and provided with a lid and a thermometer. The 


2 


<—I55 


i a 


HAWKSLEY 
PATENT 


Fig. 238.—Hawksley’s Fig. 239.—Escherich’s steriliser. 
steriliser. 


apparatus is placed on a fire or stove, and the water in the tin maintained at a 
temperature of 155° or 160° F. for half an hour. The milk bottle, covered with a 
cap or plugged with sterilised cotton wool, is kept in ice or a cool place till required. 
(See fig. 11, p. 51.!) Asiphon for drawing off the lower half of the milk after standing 
is supplied with the apparatus. 

Soxhlet has devised an apparatus for household use by means of which $ sterilising ’ 
can be carried out efficiently ; or, in other words, milk in bottles is exposed to a 
temperature of 212° F. for an hour or more. This process has the great advantage 


1 Can be obtained of Hawksley, 357 Oxford Street, London, W, 
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of effectually destroying all organic matters; and the continued heating of the casein 
appears to render it less readily precipitated. The ‘ steriliser’ consists of a sheet-tin 
vessel resembling a potato-steamer, into which eight or ten bottles containing the 
infant’s food, and provided with a stopper or flat india-rubber disc, are fitted ; water is 
placed in the apparatus so as to surround the bottles, and the whole placed on a stove 
and kept boiling for three-quarters of an hour. At the end of this time it is allowed to 
cool, and the bottles are kept in a cool place till required for use. When the infant is 
to be fed, one of the bottles is taken, the stopper removed and replaced by a teat, and 
the infant fed from the bottle after warming. In this way all organic matter is destroyed, 
and at the same time the curd is less readily precipitated. The most recent form of 
the apparatus may be obtained of Maw, Son & Sons, Aldersgate Street, E.C. 
Escherich’s milk steriliser (fig. 239) consists of two tin cylindrical vessels : an outer 
one (¢) which is placed on the fire and contains the water surrounding the inner 
vessel ; and an inner tin (a) which contains the milk food in sufficient quantity for 
twenty-four hours’ consumption. It has a movable lid, which is kept in position by 
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Fig. 240.—Siebert’s steriliser. 


a lever (4) and a curved piece of metal (4’) ; it is provided with an air filter (c) and a 
stopcock (@) for drawing off the milk when removed from the outer vessel. To use 
the apparatus the milk and barley water are placed in the inner vessel, and the lid 
closed ; this is placed in the outer vessel which contains water, and the whole placed 
on the fire or over a gas flame and boiled for half an hour. The inner vessel is then 
removed and hung up in a cool place ; the food is drawn off as required by means of 
the stopcock in the bottom of the apparatus, the stopcock in connection with the air 
filter being turned on at the same time. In connection with this apparatus Escherich 
uses feeding bottles on the outer surface of which are engraved the amounts of food 
required at the various ages, and the amount of water to be added to the milk, 

Siebert, of New York, has devised a simple milk steriliser, with bottles of various 
sizes to suit the different ages of the infant. It consists (fig. 240) of a metal support 
for six or eight bottles, the whole being placed in a steamer from thirty to forty-five 
minutes. 

Freeman, of New York, has devised an ingenious milk ‘ pasteuriser,’ which is 
much used in the United States, 
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ESTIMATION OF FAT IN MILK 


Dr. Gerber’s acid butyrometer is a simple and convenient apparatus for estimating 
the amount of fat in milk or milk mixtures. The process consists in well mixing 
to c.c. of sulphuric acid, I c.c. of amyl alcohol, 
and 11 c.c. of milk in a special tube with a 
graduated neck and then ‘centrifuging.’ The 
fat which separates from the mixture is measured 
in the graduated neck. The centrifuge is set in 
motion by a piece of catgut, wound round the 
axle, and then quickly pulled off like spinning 
a top.! 


BARLEY WATER 


Place a teaspoonful of best pearl barley in an 
enamelled saucepan, add a pint of water, and 
boil for a few minutes, stirring all the time so as 
thoroughly to cleanse the grain. Pour the water 
off the barley, replace by a pint and a half of 
clean water, and simmer gez¢ly for an hour, and $ 
strain. Another and better method is to use [sul 
barley meal prepared from the whole grain, 
inasmuch as the greater part of the gluten is Fig. aaeienGexber’s acid butyrometer. 
found in the cells lining the husk (Jacobi). The 
grain should be well washed and ground in a coffee-mill kept for the purpose. The 
barley water used during the early months of infancy should be a thin mucilaginous 
fluid ; in the latter months it should be thicker, or barley jelly may be used to 
thicken the milk. 


OATMEAL WATER 


A tablespoonful of coarsely ground oatmeal should be placed in a pint of water ; 
simmer gently for an hour, replace the water evaporated. 


ARROWROOT WATER 


Take two teaspoonfuls of best arrowroot and a pint of water ; simmer for five 
minutes, stirring constantly. 


WHEY 


Warm a pint of milk to blood-heat; add a teaspoonful of “artificial rennet’ 
(Benger’s is an active preparation) ; in a few minutes the curd will have separated 
from the whey ; break up the curd with a fork and strain through a colander or fine 
linen cloth. Decant and boil the whey ; a second straining is often necessary after 
boiling. Whey thus prepared may be given to a newly-born infant, cream or milk 
being added according to its powers of digestion. Whey with some added brandy is 
useful as a substitute for ‘ white wine whey,’ and generally agrees better. 


VEAL THA 
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in an oven not too hot, and bake for three or four hours—or it may be left in the oven 
all night ; strain and remove fat ; replace the evaporated water. 


SCRAPED MEAT 


Take a thick rumpsteak of the best quality ; scrape it with a knife until reduced 
to shreds. A sandwich can be made by placing a small portion between very thin 
slices of bread and butter. ‘Some children will take the meat pulp out of a teaspoon 
or mixed with gravy or beef tea. Scraped meat can also be prepared from rump- 
steak which has been frizzled for a few moments on a quick fire, the burnt outside 
being cut off before the meat is scraped. 


RAW MEAT JUICE 


Finely mince a pound of the best rumpsteak freed from fat. Place in an earthen 
vessel with sufficient cold water to well cover it, add some lump sugar, and let it stand 
for four hours. Strain through muslin. It can be given with brandy or port wine 
if thought desirable. 


LINSEED MEAL POULTICES 


Warm a basin, pour in doz/iéng water; sprinkle in the meal, stirring vigorously, 
till it becomes of the consistency of thick porridge ; spread on tow or old linen, turn- 
ing in the edges all round ; before applying put it against one’s cheek to feel that it 
is not too hot. Retain in position with a broad flannel roller, secured with safety- 
pins. Renew every four hours or oftener. The poultice should not exceed half an 
inch in thickness. Caution is necessary in poulticing the chests of z7faz¢s, in order 
not to overload the chest and tire out the respiratory muscles. 


MUSTARD POULTICES 


These may be made in a similar way to the above, the mustard being mixed with 
warm water, and stirred well into the linseed poultice. One part of mustard to three 
or four of linseed meal may be used for infants and young children, kept on for four 
hours, and repeated according to the amount of redness produced. 


BRAN POULTICES 


Bran poultices are preferable to linseed poultices when the weight of the latter is 
an objection, as in colic. A flannel bag is filled with bran ; boiling water is then 
poured over it till it is thoroughly saturated ; it is then wrung dry in a towel, placed 
against one’s cheek to test the temperature, and applied. 


HOT FOMENTATIONS 


Flannel or spongio-piline may be used, being wrung out of boiling water in a 
towel, sprinkled with laudanum or turpentine according to the effect desired, and 
applied. The fomentations should be retained in position by means of a flannel 
bandage. 
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ANTIPYRETIC METHODS 


Sponging.—The readiest means of reducing temperature when the fever is 
moderate in degree is by sponging. The child should be stripped and lie upon a 
blanket or sheet with a waterproof beneath ; a large sponge should be used, and the 
face, trunk, and extremities sponged for five or ten minutes. The water used should 
be cold, but with nervous patients it is well to deg7m with tepid water. If the child is 
feeble, it may have a hot bottle to its feet during the sponging. Cold sponging is a 
useful and safe means of reducing temperature in all febrile conditions, but its action 
is only temporary. 

Packs.—The efficacy of a continuous pack in reducing temperature depends upon 
its action on the skin in producing sweating, the cooling effect of the application of 
the wetted sheet being temporary only, unless the pack be frequently reapplied. 
Packs are most useful in conjunction with certain drugs, as aconite and quinine. To 
give a cold pack, a sheet should be wrung out of cold water and applied to the 
patient from the neck to the feet ; a blanket is then wrapped round the sheet. It 
should be reapplied in a quarter of an hour if the temperature appears high, but 
frequently the patient goes to sleep in the pack, and it may be wise to leave him 
undisturbed, for an hour at least. Cold packs are often of great service in scarlet 
fever, measles, and other febrile conditions. In pneumonia packs are often useful, the 
wet sheet being applied only round the chest. 

Baths.—The cold or graduated bath is the most rapid means of reducing a high 
temperature, and has the advantage of being readily applied. The child may be 
placed in a bath of 100° F. and the temperature of the bath reduced by the gradual 
addition of cold water. The cold water may be poured over the patient’s head if the 
temperature is high. Cold baths may be used in enteric, pneumonia, measles, indeed 
in a high temperature from any cause excepting scarlet fever or diphtheria. In severe 
attacks of these diseases the cold bath is apt to depress too much, the patient becoming 
cold and collapsed. 

Enema.—Enemata of cold water have been successfully used in reducing tempe- 
rature, but can only be of limited application. 

Icebags.—Ice applied to the head or chest in a rubber bag, or flannels wrung out 
of ice and water, form effectual means of reducing temperature. 

Aconite, given in the form of tincture, is useful as an antipyretic in conjunction 
with packs. It is necessarily of limited application on account of the depression it 
produces if pushed. Half to two minims may be given every hour in pneumonia, the 
effect being carefully watched. 

Quinine.—Quinine may be given to reduce temperature in doses of two to ten 
grains of the sulphate in syrup of orange-peel, milk, or cocoa ; it is useful for this 
purpose in conjunction with packs in malaria, scarlet fever, pneumonia, and measles. 
If given by the rectum, the neutral bisulphate should be used, or the sulphate should 
be dissolved with the least possible excess of acid. It is well to bear in mind that 
it is useless to expect absorption from a rectum loaded with feeces, and a drachm of 
glycerine must be administered in order to relieve the bowels before injecting the 
quinine. The quantity given by rectum must be double that given by mouth. 

The subcutaneous injection of quinine is not often resorted to in infants, inasmuch 
as a neutral solution is not often at hand when wanted. In a high temperature due 
to malaria it would be of service. 

Phenacetin.—This drug is much used for reducing fever at the present time. 
One grain may be given to an infant 6 months to 1 year old, two to five grains for 
children from 2 to 7 years, doses up to ten grains for older children. It may be 
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repeated every two or four hours. It is best given suspended with pulv. tragacanth. 
co., as it is very insoluble. 

Phenazone (antipyrin) may be given in similar doses ; as it is soluble in water, 
it may be prescribed in tabloids or powders. 


HOT PACKS 


Hot packing is most useful in nephritis, especially when the kidneys are choked. 
A blanket is wrung out of hot water as dry as possible and quickly applied, care being 
taken that it is not too hot ; it may be renewed in half an hour. 


HOT AIR OR VAPOUR BATHS 


These are useful under similar circumstances to the hot pack ; they are applied 
by means of a special apparatus, Allen’s being the best. A hot vapour bath can 
be improvised for a child with a ‘bronchitis kettle,’ or even an ordinary kettle, and 
spirit or paraffin lamp, a chair being used as a ‘cradle.’ There is, however, some risk 
of accident. 


MUSTARD BATH 


An ounce of mustard to a gallon of water (100° F.) is the right proportion. The 
mustard should be made into a paste in a basin, and gradually stirred into the water 
of the bath. Useful in diarrhoea, pneumonia, or collapse from any cause ; more 
especially in infants and young children. 


NARCOTICS AND SEDATIVES 


Opiates.—Infants are sensitive to the action of opium, and this drug requires to 
be administered with great caution and its effect carefully watched. At the same 
time there cannot be a doubt as to its value in many instances, particularly in relieving 
pain and quieting the overaction of the bowels. In prescribing it to infants, not only 
the question of age, but also the size of the child, the complaint from which it is 
suffering, and the degree of exhaustion present, must be borne in mind. _ It is obvious 
that the dose of opium suitable for a strong, well-nourished infant of 6 months of age, 
suffering from colic, might be unsafe if given to an infant of 18 months in the last 
stages of gastro-intestinal atrophy. Infants in the last stages of diarrhoea, atrophy, 
and pneumonia are exceedingly sensitive to opium, and caution should be observed in 
giving it to them. Moreover, such infants pass sometimes into a comatose state 
before death, not unlike the condition produced by opium poisoning, and under these 
circumstances the immediate cause of death might be abripaleas to opium. Asa 
general rule, and presuming the infant is a well-nourished one, § grain of Dover’s 
powder or } minim (53, grain) of liq. morphinz hydrochlor. aa be given to an 
infant of 6 months, and repeated in four hours if necessary. Larger doses may be 
given with safety if the infant can be watched, and indeed, if the infant is suffering 
from acute colic or intussusception, twice or even four times the dose named may be 
given. In one case coming under our observation 5 grain of acetate of morphia was 
given to a strong infant of 4 months of age da fom acute abdominal pain; the 
infant became drowsy, the pupils were semi-contracted, it remained in a semi-comatose 
state with sighing respiration for two or three hours, when it woke up perfectly well. 
It was evident, however, that the limit of safety had been passed. Three grains of 
puly. kino co. were given to an infant of 6 months, who was much wasted and 
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suffering from diarrhoea, at intervals of four hours, three doses being given in all. 
The second dose made it drowsy ; it died a few hours after the third dose with all the 
symptoms of opium poisoning. It had taken in all nearly 4 grain of opium. One 
grain of Dover’s powder or a minim (= 54, grain) of liq. morphine: hydrochlor. is an 
average dose for an infant a year old, and may be repeated in two or four hours if 
necessary. 2 or 3 grains of Dover’s powder or 2 or 3 minims of liq. morphine 
hydrochlor. may be given to children between 2 and 4 years of age. Children 
over 6 years of age are much less sensitive to opium than younger children, and 
4-3 grain-of opium may be given if necessary to relieve pain in peritonitis or other 
diseases. It must be borne in mind that idiosyncrasies may be met with, and 
infants may be found exceedingly sensitive to opium, or, on the other hand, very 
tolerant. 

Subcutaneous injections of morphia should be given with great care to infants 
under a year, and are not often required for young children; s5-a45 grain would be 
_ the dose for an infant of a year. These injections have been given with some success 
in infantile convulsions. 

Codeine is of some value in relieving pain in children, especially in connection 
with the alimentary system. It may be given in syrup of orange or Virginian prune, 
in doses of 4-4 grain to infants and young children, and 1+ grain to older children. 
It is useful in colic, diarrhcea with tenesmus, and irritative cough—in the latter 
perhaps not so good as morphia. 

Chloral hydrate.—Chloral is soluble in water, and may be given in doses of 
2 or 25 grains to the drachm of cinnamon water, sweetened with syrup of orange. 
Infants and children tolerate chloral well ; its principal use, combined with bromide, 
is in convulsions and to procure sleep. It is useful in relieving the pain of colic. 
25-5 grains may be given to infants from 6 months to 2 years old. 5-10 grains may 
be given to older children. Very much larger doses have been given to procure 
anesthesia (Bouchut). 

Bromide of potassium.—An average dose for a child 1 year old is 2-23 grains 
to the drachm of water sweetened with syrup of orange or lemon, and spirit of chloro- 
form. The liquid extract of liquorice hides the taste fairly well. 3-5 grains may be 
given to children from a few weeks to 2 years of age, and repeated every two hours if 
necessary. 20-60 grains a day may be given to older children who are suffering from 
cerebral excitement or fits. There is little risk in an overdose ; children well under 
the influence of bromides are lethargic, speak with a slow drawling tone, and suffer 
from acne (see p. 836). 

Antipyrin acts as a sedative in small doses in infants and young children. $-I 
grain may be given to infants suffering from colic or painful dentition. 

Belladonna and atropine are much used in whooping cough, incontinence of 
urine, and as external applications. Children are tolerant of these drugs, and larger 
proportional doses than those given to adults may be prescribed if they are carefully 
watched. Children of 1 to 2 years of age may be given 2-4 minims of the tincture 
(‘B. P.,’ 1899) or succus every four hours; older children 5-1 5 minims or more ; 
though it is wiser to begin with minimum doses and gradually increase the dose. 
Atropine is more dangerous, and is best avoided in young children. Children 5 years 
old and upwards may be given minim doses (tis grain) of the liquor, cautiously in- 
creased. Temporary excitement and dilated pupils are the result of an overdose. 

Cannabis indica.—Children bear this drug well ; it is usefully added to bromide 
of potassium in 23-minim to 10-minim doses of the tincture in whooping cough. 

Hyoscyamus.—Tincture or succus of hyoscyamus is used as an anodyne in place | 
of opium. Its nauseous taste is one objection to it; it may be given in 5-minim 
doses to an infant a year old, 10-30 minims to older children. 
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Hyoscyamine sulphate is frequently substituted for the tincture, but, like 
atropine, it must be used cautiously, or not given at all to infants. 3, gr., cautiously 
increased to 45 gr., may be given to older children ; larger doses have been given. 

Hyoscine may be given with caution in the same doses as the above, but is said 
to be more active. 

Fluid extract of Rhus aromatica has been given successfully by Freyberger in 
incontinence of urine. 10 minims in syrup or sp. chloroformi and water may be given 
three times a day and continued for a month. 

Bromoform is given in whooping cough, in some cases with success. It is a 
remedy which requires care, and alarming symptoms have been produced by an over- 
dose. In these cases the drug has been made up with mucilage, and the bottle not 
well agitated before taking, so that the last few doses have contained an excessive 
dose of the drug. It is best given in capsules or in drops on sugar, I-3 minims on 
sugar every four hours, the patient being carefully watched. 


PURGATIVES AND LAXATIVES 


Mercury and chalk by itself, or in combination with rhubarb and soda, is very 
frequently given as a laxative for infants a few months old, or when the stools indicate 
some irritative matters in the bowels. For this purpose 3-2 grs. may be given twice 
a day for a few days, or for two or three successive nights, 

Calomel is preferable for older children on account of the smaller dose required ; 
it may be given with soda, euonymin, rhubarb, scammony, or jalapin. A grain may 
be given with white sugar to a child of 1 to 3 years, half a grain to an infant of 
6 months, as a purgative. Half the quantity may be given with other drugs, thus— 
calomel gr. $, scammony resin gr. 4; calomel gr. 4, pulv. rhei gr. 3, sodii bicarb. 
gr. +; calomel gr. 3, euonymin gr. 3. Small pilules made of calomel gr. i, ex. 
colocynth. co. gr. #; calomel gr. 4, ex. rhei gr. 3, answer very well. Some prefer 
to give small doses of this drug, as gr. 4, repeated every hour till the bowels act. 

Rhubarb forms a safe and non-irritative purgative, and is especially useful in 
combination with soda when a laxative and stomachic is required. It unfortunately 
has a nauseous taste, best covered by syrup of orange or spirits of nutmeg. Tabloids 
of rhubarb and soda, or rhubarb and mag. carb., are very convenient. 

The syrup is a good preparation, especially in combination with an equal quantity 
of syrup of senna, of which half to one teaspoonful is a dose. ‘ Mist. rhei co.’ is 
much used as a laxative, given two or three times a day, especially in infants when the 
stools are ‘ putty-like’ and sour-smelling ; thus, syrup. rhe1 mxx, sodii bicarb. gr. j, 
aq. menth. pip. 3}. 

Inf. rhei with sodii bicarb. and sp. ammon. aromat. forms a useful carminative for 
infants—such as sp. ammon. aromat. miij, sodii bicarb. gr. ij, syrup. zingib. mxx, inf. 
rhei ad 3j ; sp. ammon. aromat. mijss., syrup. zingib. mxx, inf. rhei mxv, inf. gent. 
co. ad 3). 

Aloes.—Much used for constipation, either in the form of the aqueous extract or 
aloin in pilules. Small pilules containing 3 grain of aqueous extract of aloes are readily 
swallowed by children, or they can be divided with a knife and given in jam. Aloin 
is useful in treating the constipation of infants and young children ; ‘ anticonstipation’ - 
tabloids of Burroughs & Wellcome, containing aloin gr. }, belladonnee ext. gr. }, 
strychnine gr. ;4, ipecac. gr. ;4, may be used, half a one being given to infants once 
or twice a day, mixed with a little white sugar. 

Senna.— Mostly given in the form of the compound liquorice powder, syrup, or 
infusion. The former is much used as a household medicine, half to two teaspoonfuls 
being given mixed with a little water. The syrup is pleasanter to take, being free 
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from any grittiness ; a teaspoonful is the usual dose ; it is most effective when given 
with an equal quantity of syrup of rhubarb. The infusion is given in constipation 
with some bitter, as strychnine or calumba, such as liq. strychnize mss, glycerine mx, 
inf. sennz mxx, inf. calumbe ad 3j, b. or t. d.s, Old preparations of senna are apt 
to gripe. 

Cascara sagrada is of much value in habitual constipation in infants and 
children. It may be given in syrup or some of the elixirs, chocolate bonbons 
(Ferris & Co.), or lozenges. Some chemists prepare an extract from which the bitter 
principle has been removed. This drug is best given in small doses three times a day, 
rather than in a single full dose. 

Podophyllum resin may be given in powder or tabloid form to infants and 
children suffering from constipation, beginning with J gr. to zo gt. two or three times 
a day. Liq. podophylli (gr. 4 ad 3j), made by some chemists, is a useful prepara- 
tion, and may be prescribed with strychnine, bitters, acids, or alkalies. 

Rubinat, Hunyadi Janos, Carlsbad mineral waters—a tablespoonful or more 
in warm water or milk, given before breakfast—are very useful purgatives for children 
over 4 years of age. 


SALINES AND ALKALIES 


Effervescing Citrate of Potash and Lithia, Sulphate of Magnesia, Phos- 
phate of Soda, are useful when a hepatic stimulant and laxative is required. They 
are more appropriate for children over 6 or 7 years of age than for younger children. 

Chlorate of Potash is a specific for ulcerative stomatitis, and is of but little use 
for other affections of the mouth, though often given. It is poisonous and requires 
care in its administration, especially in young children. In a fatal case coming 
under notice, a child of 14 months had been given by her friends about 5 grains of 
chlorate of potash, three times a day ; at the end of three weeks, the child when seen 
had a much enlarged liver and spleen, marked anzeniia, the urine was of a brownish 
colour, the gums very spongy, brownish-coloured blood oozing away. Death 
followed a day or two after from cardiac syncope. 


EMETICS 


Pulv. ipecac. is the best and safest emetic for children. It may be kept in the 
form of powder or the §-grain tabloids. 5 grains may be given, and repeated 
every ten minutes till vomiting is produced, to infants and young children. 10 grains 
may be given in one dose to older children, and repeated in ten minutes or a quarter 
ofan hour. There is great difference in children with regard to the ease with which 
they are made to vomit. In the later stages of croup or pneumonia, when the face 
and lips are pale or bluish, it is difficult to excite vomiting ; indeed at this stage 
emetics are useless. 

Apomorphine hydrochloride may be given in doses of zs} gr. as an emetic 
by the mouth. 


Alum.—Half a teaspoonful in honey or syrup is useful in whooping cough. 


EXPECTORANTS AND DIAPHORETICS 


Tpecacuanha is usually given in the form of vinum ipecac. in doses of mijss—myv 
to infants up to a year old, mv-mxv to older children, repeated every two to four 
hours. It may be given with mv-—mx of aq. laurocerasi and mx of glycerine to the 
drachm of water ; or syrup. pruni virgin. may be added. Vin. ipecac. is apt to lose 
its strength by keeping. 

Pulv. ipecac, co, is a useful expectorant (see Opiates). 
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Antimony.—Mostly given as vinum antimonialis, in the same doses:as vin. 
ipecac. ; often prescribed with mist. amygdala. Both ipecac. and antimony are 
better given in small doses, frequently repeated, than in increasing doses. In acute 
bronchitis or laryngitis it is often useful to push either ipecac. or, antimony freely till 
sickness is produced, then to lessen the dose. Both these drugs are given in the 
early stage of bronchitis when rhonchi and sibilus are heard. 

Apomorphine hydrochloride is a useful expectorant in bronchitis or catarrhal 
pneumonia in doses for children of 4-34 gr. ; in larger doses it is apt to produce 
nausea. It may be prescribed with syrup. limonis or pruni virgin. 

Emetin.— Dose 545-75 gr. ; not often prescribed. 

Liq. ammon., citratis or lig. ammon. acet. is often combined with vin. ipecac. 
or vin. antimon. in doses of mxv—mxx for infants up to a year, 48s to 4j for older 
children, well diluted, with syrup. tolu., aurant., or pruni virgin. to cover the taste. 

Sp. ammon. aromat.—Dose mij—miij in a drachm of syrup or glycerine and 
water for infants ; miv—mx, well diluted, for older children. 

Ammon, carbonate or chloride.—Dose: gr. jss—gr. v, well diluted and disguised 
as far as possible by syrup. aurant. or tolu. 

Squills.— Useful as a stimulating expectorant in bronchitis, when the secretion is 
free, fluid rales being heard in the chest, and but little being coughed up. 7Zzctwre : 
doses mij—miij for an infant up to a year old; muij—mv for older children, repeated 
every four hours. Syrup or oxymel: mx-3ss. The syrup is often combined with 
ipecac. or small doses of an opiate or codeia. The syrup being acid is incompatible 
with carbonate of ammonia or other alkali. 

Terebene.—Often useful as a stimulating expectorant ; not often given internally 
to infants. mij-mv may be given on sugar to older children, or suspended in 
mucilage and syrup of lemon. 


ANTACIDS AND CARMINATIVES 


Alkalies and aromatics are frequently required in the dyspepsias of infancy. Of 
_ the former, sodii bicarb. gr. ijss, magnesii carb. gr. iij, combined with syrup. zingib. 
and aq. anisi ad 3j, is useful; or sodii bicarb. gr. ijss, tr. nucis vomice m4, tr. car- 
damom. co. my, sp. chloroformi mijss, aq. anethi ad 4j, given occasionally. 


TONICS 


God-liver oil takes the first place. It is best given after meals and in the form 
of an- emulsion. Some emulsions are to be obtained combined with lime salts. 
mx-—mxx of the oil twice or three times a day is the dose for infants ; 4ss to 4] may 
be given to older children. Dyspepsia, catarrh of the intestines, and diarrhoea should 
be treated before cod-liver oil is given. Inunctions of warm cod-liver oil are often 
useful ; the oil is applied on a sponge and the child clothed in a flannel nightdress. 

Acids.—Dilute nitric acid (mjss—mij, aq. ad 4j)is often of much service during 
convalescence. It may be combined with tr. cinchonz co., or decoc. cinchone and 
syrup. limonis. 

Iron.—-Often given as vinum ferri mx-%j, syrup. ferri phos. co. mx-—aj, or tr. 
terri perchlorid. mj—mij, in a wineglass of water at meal times. Ferri et ammon. 
cit. may be combined with alkalies and nux vomica. 

Strychnine.—Mostly used as a cardiac and nerve tonic; mj—mij of the liquor 
may be given to a child of 6 years every four hours. Caution is required, as some 
children are very sensitive to this alkaloid, and muscular spasms are readily produced. 
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STIMULANTS 


Alcohol necessarily takes the first place in the list, and is beyond all question of 
value in treating acute disease when there is evidence of a flagging heart. It is not 
a matter of much importance what form of alcohol is selected, presuming it is of good 
quality. Brandy in the form of mist. sp. vini gallici is the one perhaps most generally 
useful. In hospital whisky frequently takes the place of brandy for the sake of 
economy. Curacoa, champagne, port wine, more or less diluted according to cir- 
cumstances, may be used. Alcoholic stimulants are called for in the adynamic forms 
of scarlet fever, diphtheria, broncho-pneumonia, acute diarrhcea, and other allied 
conditions. The pulse is the best guide: a feeble, irregular, intermittent pulse calls 
for alcohol, mere rapidity of pulse does not. Drowsiness, if it does not contra-indicate 
alcohol, at least calls for caution in its administration, as overdosing with alcohol is apt 
to make the drowsiness more pronounced, especially that form due to a hypervenous 
condition of blood. Delirium is often made worse by alcohol, especially if there is 
evidence of cerebral congestion, the conjunctival vessels being injected as in the early 
days of scarlet fever. In such cases opium or bromide answers better. Vomiting is 
a signal for discontinuing alcohol, for a while at least. Unfortunately champagne, so 
useful as a rapidly diffusible stimulant, is apt to produce sickness. , The amount of 
alcohol given necessarily depends upon circumstances : drachm doses of brandy, or 
even more, every hour, may be given with advantage even to young children in some 
cases of scarlet fever or broncho-pneumonia with great cardiac depression. In 
infants alcohol is principally of value in colic and acute diarrhoea, and may be given 
well diluted with barley water, arrowroot, or milk, Port wine sometimes seems to 
agree better than spirit. In chronic disease alcohol is of less value than in acute 
illnesses, as the long-continued administration of it certainly has its evils, and is apt to 
produce dyspepsia and sluggish liver. In anemia, scrofulosis, and tuberculosis, the 
wine of St. Raphael, port wine, or porter may sometimes be given with advantage. 


FERMENTS 


Taka-diastase is the most active of the class of ferments which act on starch, 
converting the latter into maltose ; it will continue its action in the presence of small 
quantities of HCl, and is consequently suitable for giving internally in cases of starch 
dyspepsia. The chocolate tablets of taka-diastase (P. D. & Co.) are readily taken by 
children. 

Malt extracts in various forms are useful for mixing with starchy foods, such as 
gruels, puddings, porridge, just before taking. 

Pepsin combined with acids is of value in the dyspepsias of infants and children. 


FORCED FEEDING, GAVAGE 


Difficulties sometimes arise in feeding immature infants and those with cleft 
palates, the infant being too weak to suck ; or the conformation of the mouth may 
render this impossible. In such cases an ‘ eye-dropper’ may be used to feed the 
infant with, only a few drops being taken at a time. In diphtheria, when the tonsils 
are enlarged and painful, or in paralysis of the pharynx, ° forced feeding ’ may have to 
be resorted to. For weakly infants the ‘ fountain ’ feeding bottles have been devised, 
and the ‘ biberons pompes’ of the French ; there is, however, no difficulty in feeding 
a weakly infant by means of the ordinary boat-shaped feeder if held slightly inclined. 
Infants with cleft palates may have to be fed by spoon or by means of the ‘ Scott- 
Battams method ’—namely, a piece of indiarubber tubing attached to a glass syringe. 
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In difficulty of swallowing from any cause this last method is the most generally 
useful. An ordinary glass syringe is taken and filled with milk, beef-tea, or other 
liquid nourishment, a piece of indiarubber tubing a few inches long is attached, the 
latter is passed into the mouth to the back of the tongue, and the piston of the syringe 
slowly pressed off and on, so that small quantities of fluid are swallowed from time to 
time. The tube need not be passed between the teeth ; if the latter are clenched the 
tube may be passed between the cheek and the jaws. In cases where the pharynx is 
completely paralysed a medium-sized indiarubber catheter must be passed through the 
nose into the pharynx and cesophagus, and food introduced into the stomach. 

Forced feeding has also been used by Dr. Kerley of New York in cases of 
persistent vomiting in young infants, his experience being that food introduced 
directly into the stomach by a tube and funnel is less readily rejected than if 
swallowed in the ordinary way. His method is as follows: The infant is held in a 
half-reclining posture on the nurse’s right arm ; a soft indiarubber catheter, attached 
to a funnel of three or four oz. capacity by a rubber tube two and a half feet long, is 
rapidly introduced into the stomach, a half to two and a half ounces of liquid food 
introduced into the funnel ; the latter is then raised, and when empty rapidly with- 
drawn. This method of forced feeding appears to be more successful in infants than 
in older children. A preliminary stomach washing should precede the first forced 
feeding. 


STOMACH WASHING 


Washing out the stomach is often a highly beneficial proceeding in the dyspepsias 
of infants, especially when vomiting of decomposing curd is a prominent symptom. 
The removal of curd which may have remained in the stomach for some days, as well 
as the acid mucus, is certain to be beneficial. The method of carrying it out is the same 
in infants as in adults. An indiarubber catheter as large as possible is passed down 
the pharynx into the stomach, and connected by means of an indiarubber tube, two or 
three feet in length, with a funnel. One or two ounces of warm 2 per cent. solution 
of borax is introduced into the funnel ; the latter is raised so that the fluid flows into 
the stomach, and then lowered and inverted so as to allow of the return of the fluid 
contents of the stomach. This proceeding is repeated till the returning fluid is clean 
and sweet. Curdy material often escapes by the side of the tube. 

Stomach washing is useful not only in the chronic dyspepsia of infancy, but also 
in the vomiting of acute gastric catarrh and other forms of vomiting, 


ENEMATA 


Enemata are required for various purposes during infancy and childhood. A 
simple enema may be required to unload the bowels and clear away scybala which 
have collected in the large bowel; or they may be given for other purposes, such as 
that of applying local treatment to the mucous membrane of the colon, to replace an 
invagination, or to destroy oxyurides which are present there. Rectal injections are 
also resorted to as a means of administering drugs or nutriment. 

Purgative enemata are generally given with a Higginson’s syringe, and at a tempe- 
rature of about 100°. They may consist of soap and water with the addition of olive 
oil, castor oil, or turpentine. When the latter is used a teaspoonful of sp. terebinth., 
two teaspoonfuls of olive oil, and the yolk of an egg may be shaken up with four or 
five ounces of water for a child of 2 or 3 years. A larger quantity of fluid may 
be injected if required to reach the upper part of the large bowel. Some care 
is necessary, in giving an injection, to do it slowly, avoiding all force. If it is 
required simply to unload the lower bowel, an injection of a teaspoonful of glycerine 
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is sufficient. Enemata for the destruction of the oxyurides are best given after a sharp 
purgative has been administered, in order to drive the parasites as much as possible 
into the lower part of the intestines. For this purpose the turpentine injection 
referred to above answers very well, or half a pint to a pint of perchloride of mercury 
(1 to 2,000) may beused. Repeated ‘irrigation’ of the large bowel has been much 
practised on the Continent (Monti, Baginsky) in various diseased conditions, such as 
dysenteric diarrhoea, catarrh of the large bowel, &c. Large quantities of water or 
various solutions are injected by means of an indiarubber tube, with a nozzle to fit in 
the rectum, and a funnel. The forcing of a large quantity of fluid into the colon, 
especially in young, children, is not always easy, on account of the straining and 
struggling which it is apt to produce, and forcible injection of fluid by means of raising 
the funnel with tube attached is not free from danger. In irritable conditions of the 
colon warm mucilaginous fluids, such as a decoction of arrowroot, two to four ounces, 
with ten to fourteen minims of opium, is soothing, and relieves tenesmus. The sub- 
nitrate or oxide of bismuth, suspended in mucilage, and three or four ounces injected, 
is also useful. In more chronic cases, alum, zinc sulphate, or nitrate of silver may be 
used. On the whole, opiates are the most comforting to the patient. 

Nutrient enemata may be given of peptonised beef-tea, or milk with brandy, or 
some other form of alcohol. 


DIRECTIONS FOR USE OF DISINFECTANTS 


Solution A.—Chloride of lime, eight ounces ; soft water, one gallon. 

Solution B.—Liq. sodz chlorinatz, one part ; soft water, five parts. 

Solution C.—Perchloride of mercury, four ounces ; permanganate of potash, one 
drachm ; soft water, one gallon. 

Stock bottles to be kept locked up, and labelled ‘ POISON.’ 

For use: One fluid ounce to be mixed with one gallon of water. 

Use of A.—For the disinfection of excreta: Mix well with each stool half a pint 
of solution A, and allow it to stand for ten minutes before emptying it into the closet. 
Treat the vomit of fever patients similarly, and keep the sputa-cups of phthisical 
patients half full of the same solution. 

Use of B.—(1) For the washing of hands and the cleansing of spatulas, thermo- 
meters, and other infected instruments ; (2) for the thermometers to be kept in ; 
(3) for the sponging of those dying of fever, previous to their removal to the mor- 
tuary ; (4) diluted with four times its bulk of water, for the daily sponging of fever 
patients. 

Use of C.—For the disinfection of clothes: The clothes to be soaked in the 
solution for two hours, in an earthenware vessel, before being sent to the wash. 

To disinfect a room.—Tightly close all windows, fireplaces, and ventilators. 
Moistened powdered sulphur with spirit, place it in a shallow iron pan supported on a 
couple of bricks in a bowl of water ; light it, and keep the room closed for ten hours. 
Three pounds of sulphur must be used for each 1,000 cubic feet of air space. 
N.B.—5 lbs. is necessary for each special ward. Then open all windows, &c., and 
wash the floors, walls, furniture, &c., with the following solution: Solution C, four 
fluid ounces, water one gallon, taking especial care to thoroughly wash out all dust 
from window-ledges, corners, &c. Allow free ventilation for twenty-four hours. 


LOEFFLER’S D-BACILLUS 


A small piece of membrane, exudation, or mucus is broken up or smeared over 
a cover-glass, and the latter dried by passing it several times through the flame of a 
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spirit lamp, taking care not to overheat. A few drops of a solution of Loeffler’s 
potash-methylene blue are run on to the dried exudation for five minutes ; the cover- 
glass is then again dried, a drop of balsam placed on it ; itis then mounted on a glass 
slide and examined with a ~, oil immersion. The D-bacilli may usually be recognised 
by the characters already given (p. 301). It must be admitted, however, that their 
morphological characters are not always decisive ; but we believe that a skilled micro- 
scopist may obtain important information useful in diagnosis by this method, which 
only takes a few minutes. 

Wherever opportunity occurs, cultivations of the organisms present in the secretions 
should be made on solidified hydrocele fluid in doubtful cases. 


TABLE OF AVERAGE HEIGHTS AND WEIGHTS FROM BIRTH TO 
FOURTEEN YEARS. (Rotch.) 


Boys GIRLS 
get Bibb oe 23 — AGE eS, = 

Height | Weight Height Weight 
inches Ibs. inches Ibs. 
19°75 | 7255 Birth 19°28 6°93 
24°75 14°30 5 months 23:35 13°86 
20°53 20°98 I year 29°67 19°38 
cee 30°36 2 years 32°94 29:28 
37°06 34°98 3) 36°31 33°15 
39°31 37°99 ae, 38°80 36°36 
41°37 41 5S a 41°29 39757 
43°75 45°07 6 5, 43°35 43°18 
45°74 48°97 hae 45°52 47°30 
47°76 53°81 Btls 47°58 51°56 
49°69 59 9 » 49°37 57 
51°68 . 65°16 fey ye 51°34 » 02°23 
53°33 70°04 Lie 53°42 68°7 
55°11 76°75 I2 55 55°88 78°16 
57°21 84°67 rae GY 58°16 88°46 
59°83 94°49 14 «55 59°94 98°23 


N.B.—The weights during first three years are without clothes ; after third year in 
ordinary indoor clothes. 
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VOWELS 


Wyllie points out that the vowels are best arranged in the order of gradual tran- 
sition, from the narrowest and tightest shape of the resonating chamber, that is 22, 
on to the largest shape, that is 00, The order thus becomes ie ao u (é, eh, ah, oh, 00). 
The English z is really az, and the English z is yz. 


CONSONANTS 


The horizontal columns represent the groups of consonants according to the posi- 
tion in the mouth in which they are produced, the three most important being the 
three stop positions :— 

1st Stop Position (Labials).—The stop is produced by the lips. The voice- 
less P is produced by closing the lips and then bursting them open by air compressed 
in the cavity of the mouth. #& is produced in the same way, with the addition of 
voice produced by the vocal cords; JZ by closing the lips, sounding the voice as 
in B, but letting the air escape through the nose; W as in wax, by making an 
oo sound, partially closing the lips and letting the air escape through the opening. 

2nd Stop Position (Anterior Linguo-Palatals).—The stop is effected by 
placing the tip of the tongue in contact with the anterior part of the roof of the 
mouth ; 7, D, and Mare produced in a similar way to P, B, MW. Sh, as in she, is 
produced by the stop being incomplete, air being allowed to pass; Zh, as in éreasure, 
in the same way, but with the help of the voice. 2 is produced partly by the voice, 
partly by the air passing over the vibrating tip of the tongue in the 2nd Stop Posi- 
tion; Z partly by voice, partly by the air passing over the sides of the tongue in 
this position. 

3rd Stop Position (Posterior Linguo-Palatals).—The stop is effected by 
applying the upper surface of the back of the tongue to the roof of the mouth. 
KK, G, Ng are produced like P, B, M, only in this position; H by incomplete 
closure of the stop, and Yin the same way aided by the voice. 

Labio-Dentals.—/ and V are produced by the passage of air between the upper 
teeth and lower lip, the one being voiceless, the other being voiced. 

Linguo-Dentals.—The tip of the tongue in contact with the upper teeth allows 
of the production of the voiceless 7%, as in thin, and the voiced as in thine, and, 
applied to the roof of the palate behind the teeth, allows of the production of the 
voiceless .S and its voiced equivalent Z. 

In the three vertical columns, the first contains the voiceless consonants 
P, f, 7, &c., the sound being produced in the cavity of the mouth only. In the 
second and third the consonants are produced by the help of the voice supplied by 
the larynx. In the nasal resonants the mouth is closed, the voice passing through 
the nose. 

In the Physiological Alphabet, ¢ is represented by s or 4; g is of no value by 
itself ; gz is equivalent to £w ; x is equivalent to fs; soft g and 7 equal wh. 


FORMULAE 


The doses given.are suitable for an infant of a year old unless otherwise stated 


DISORDERS OF DENTITION, p. 61 


(1) (1a) 
Potass. bromid. : . gr.iiss  Chloral hydrat. : g Fe Ola 
Tr. hyoscyami : ; Sud 1 49 Potassii bromid.' ‘ See a ee 
Ex. glycyrrh. a 5 : . OINx Sp. ammon. aromat. : . my 
Aquxe: ~. : ; ad 4j Syrup. pruni virg. . ’ mx 
Every two or three hours for aninfant Aqe . cake 3) 
of 7 months, a two or three hours. 
(2)eteee (3) 
Calomel . : ‘ : . gr. 3 Boracis . : 4 : » 38S 
Euonymin . : : na ee Tr. myrrh. : : » 38S 
Sacchar. alb. . é : . grd Glycerini : : : else 5 
The powder at night. Aq. rosze i : - 3 
To be painted on the sums or aphthous 
patches. 
STOMATITIS, pp. 65-68 
(4) (4a) 
Potass. chloratis . ; et. Potass. chloratis. ‘ Patt} 
Syrup. aurantii , ‘ . WxVv Ex. cinchone liq. . , Pes hs 
Aque . ee. e ad 3j Elixir simplicis : : » mV 
Three times a day. oe ; ; : ad 3) 
Three times a day. 
-aNS) (6) 
Acidi borici . , ; ie Sodii bicarb. . ; : eet 
Sp. thymol (1-10) . : ee TLV Sp. thymol (1-10) . : 4 
Glycerini , , : . 38S Glycerini : : : ai 
Aque °. : F : ad 3] Aquce : ; ; ad Zviij 


To be painted on the aphthous patches. As a mouth wash for children. 
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ACUTE TONSILLITIS, p. 74 


804 

(7) 
Tr: aconiti : 5 ny 
Liq. ammon. citratis : :. 488 
Syrupi aurantii MXx 
Aquze ; ad 4ij 

Every three hours for a child of 
5 years. 

(9) 
Todi Sa gr. lj 
Potass. iodidi . : é aes 
Glycerini ad 3} 


Pigment for enlarged tonsils. 


(8) 
Sodii salicylatis gr. V 
Potass. citratis toy, 
Syrupi pruni virgin. 2 2 ie 
Aqueze ad 41j 


Every three hours for a child of 
5 or © years. 


(10) 
Aluminis ; ‘ , . 3i 
Tannin . : ; : vr BSS 
Glycerini , i ; -/ pes 


ad ij 


Pigment for enlarged tonsils. 


Aquze rosze 


FLATULENCE AND COLIC, p. 86 


(II) 
Magnesii carb. gr. iiss 
Pulv. rhei : er. t 
Syrup. zingib. . : : HA HEY 
Aq. menth. pip. dil. ad 3) 
Every two hours for an infant 3 or 
4 months old. 
(m3-mj of nepenthe may be added to 
each dose if the infant is under close 
observation. ) 


(12) 
Chloral hydrat. gr. liss 
Aq. laurocerasi é : = 
Syrup. pruni virgin. o oeitiee 
Aqua" %. : F : ad 4} 
Every three hours. 


(14) 
Hydicc>-cret,. ; : .) Sis 
Pulv. Doveri . é ; salen 
Sacchar, alb. . . z ete 


Ft. pulv. 
Every four hours. - 


VOMITING, p. 87 


(13) 
Sodii bicarb. . , er. 1i1Ss 
Sp. ammon. feoetid. . E ~-. Mj 
Sp. chloroformi : ef 
Aquee anethi . : ‘ ad 3} 
Occasionally. 
(15) 


Sodii bicarb. . GY. 1iSs 
Aq. laurocerasi : Z + tbs 
Sp. chloroformi . : TReuTy 
Aq. anethi ad 3j 


Every four hours. 


(16) 
Liq. bismuthi et ammon. citr.. mv 
Tr. nucis vomicz : 
Glycerini : : ‘ Smeal 


SIMPLE DIARRHGA, p. 90 


(17) 
Ol. ricini WLXV 
Pulv. acacize ; ‘ gr. Vv 
Syrup. zingib. . : ; oh TAY 
Aq. menth. pip. dil. ad 3) 
very two hours, 


Aq. carui : : ad 4) 
Livery four hours. 
(18) 

Sodii bicarb. er. Wj 
Bismuthi carb. gr. iss 
Pulv. tragacanth. co. gr. j 
Sp. chloroformi : »  nUliss 
Aq. cinnamomi : : ad 3j 


Every four hours. 


Two or three times a day before meals 
for a child of ro or 12 years. 


(24) 
Tr. belladonnze MLV 
Tr. nucis vomicze ms 
Syrup. sennee . mx 
Inf. gentian. co. ad 3j 


Three times a day for a child of 3 or 
4 years. (Eustace Smith.) 


ACUTE GASTRIC 
(26) 


Acidi hydrocyan. dil. mj 
Sp. chloroformi + an} 
Aq. aurant. flor. ad 4j 


Every three hours. 
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(19) (20) 
Zinci oxidi ‘ gr. iiss Acidi nitrici dil. mj 
Pulv. tragacanth. co. or. | Syrup. aurant. mx 
Sp. chloroformi mj Decoc. granati radicis ad 3j 
Glycerini EY Every four hours. 
Aq. anethi ‘ ad 3] 
Every four hours. 
: (21) 

Acidi nitrohydrochlorici dil. mj 

Liq. peptici MXx 

Sp. chloroformi eu, 

Aq. aurant, flor. ad 3] 

Three times a day. 
CONSTIPATION, p. 92 
(22) (23) 
Acidi sulph. aromat. ; anti] Podophylli er. £ 
Magnesii sulphat. ss Evonymin. : gr. F 
Ferri sulph. gr. 3 Ex. cascaree sagradze oral 
Sp. chloroformi » mv Ln FPalatinoids (Oppenheimer) oe or 
_ Aque ad Zss two a day for a child of 6 to r2 years. 


(25) 
Aloin : gr. 
Strychninze er. 4 
Ex. belladonnze : gr. 

One pill datly. 
CATARRH, p. 93 
(27) 

Sodii bicarb. . gr. x 
Aq. laurocerasi MXV 
Aq. aurant. flor. SS 
Acidi citrici er. ¥ 
Aquee ad 3ij 


The alkaline and acid mixtures to be taken 
effervescing every four hours, for achild 
of 10 or 12 years. (Burney Yeo.) 


ZYMOTIC DIARRHGA, p. 100 


(28) 
Sodii salicylatis ors j 
Ol. ricini MxXv 
Pulv. acacize . gr. Vv 
Syrup. zingib. . mv 
Aq. menth. pip. ad 3) 


Every two hours. 


(29) 
Moschi . ; are, 
Pulv. acaciz . or. V 
Elixir simplicis Mv 
Aq. rosze ad 3j 


Every two hours, 
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(30) (31) 
Bismuthi salicylatis . pl eri Salol ; é ; es hey 
Sp. ammon. aromat. : Lumen Pulv. tragacanth. co. : . SOTey 
Pulv. tragacanth. co. : Soames | Elixir simplicis : , <eanay 
Sp. chloroformi : ~ mj Aque . : 5 ; ad 3} 
Aq. carui , : , ad 3) Every two hours. 


Every three hours. 


CHRONIC DIARRH@GA, p. 112 


(32) (33) 

. Extracti hematoxyli : . gr.iiss Argenti nitratis : 3 s "Stee 
Tr. catechu . : i eh 5 a Acie ae ; : ; ~ Oss 
Syrup. tolu. . syenls To be used as an enema. 

Aq. cinnamomi : ‘ ad 4} 
Every four hours. 


CHRONIC GASTRO-INTESTINAL CATARRH, p. 113 


(34) (35) 
Sodii bicarb. . : , Sts} Sodii bicarb. . , ‘ . gr. Z 
Pepsini . : : : Ser ays tayd.Cvcrels : . gr. ¢ 
Gacchar:-ally (ee eer Puly, rhei.co. . 990) see 

Half an hour after meals. macchar. alb, . ; ; Ered 
Half an hour after meals. 

(36) (37) 
Acid. nitrici dil. . , - mij Acid. hydrochlor. dil... . mij 
Liq. helalin et pepsin co. o)aa56 Liq. euonymin et peps. co. 
Sp. chloroformi : ; ee | (Oppenheimer). : of 485 
Aq. aurant. flor. . ‘ ad 3lij Elixir simplicis : ; ea 


Three times a day. Aque . ; - ad 3itj 


Three times a day. 
(For children of 7 to ro years.) 


(38) (39) 
Sodii bicarb. . : : br gma Pot.sbicarby > : ‘ Sheer 
Inf. rhei . : . ; aks) Tr. nucis vomicze . ; - mM 
Elixir simplicis , : SY, Aq. laurocerasi : : . MY 
cticewes: j ; A ad 3iij Elixir simplicis : : Uy 


Three times a day before meals. ae Ae ; ; ; ad 5it) 


Three times a day before meals. 
(Hor children of 7 to 10 years.) 


(40) 
Acid. niteichdil.:\. ; emits 
Ex. cinch. liq. : : esa 
Syrup. aurant, ; 2 + 38s 


Aquee '. ; ‘ ; ad 5iij 
Three times a day after meals, for children of 7 to 10 yearse 
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TUBERCULOUS ULCERATION OF THE BOWELS, p. 157 


(41) (42) 
Hyd._c., cret, -. 


Pulv. Doveri . 


Pulv. kino co. gr. i-lij 
Sacchar. alb. gr. ij 


Every night, for a child of 5 to 7 years. 


gr. J 
gr. i) 
Every night, for a child of 5 years. 


(43) 
Emuls. ol. morrhuz B.P.C. 


One to three teaspoonfuls three times a 


(44) 
“Bynol’ (Allen & Hanbury). 


One to three teaspoonfuls three times a 


day. day. 


(45) 
Byno-hypophosphites (4//en & Hanbury) 


One to three teaspoonfuls three times a day 


SCARLET FEVER, p. 283 


(46) (47) 
Potass. citratis : gr. V Ammon. carb. gr. Vv 
Ex. cinchon. lids «. : nN Ex. cinchon. liq. . : Dany: 
Elixir simplicis MLXV Tr. digitalis . 2° IV 
Aqueze ad Aiij Syrup. aurant. ‘ on Tee 
Every four hours, for a child of 5 to We . : ; ad 3iij 
| S& years. Every four hours, for a child of 5 to 

7 Years. 
MEASLES, p. 292 
(48) (49) 

Potass. ant. tart. er. 1 -eeacomty |; ; 2 mj 
Liq. ammon. acet. . MXx Liq. ammon. citrat. MmXxX 
Syrup. tolu. MXv Elixir simplicis , yah HLS 
Aquee ad 3j give, .. : : ‘ ad 3ij 


Every four hours, for a child of 5 years. 


Every four hours, for a child of 5 years. 


INFLUENZA, p. 315 


(50) 
Antipyrin gr. ili-v 
Sp. chloroformi mij 
Elixir simplicis : ets 
Aque . : : ‘ ad 3iij 


Every six hours, for a child of 6 years. 


(51) 
Sodii salicylat. ; er. Vv 
Liq. ammon. acet. : . 38S 
Syrupi tolut. . ; : . 3SS 
Aqueze ad 311) 
Every six hours, for a child of 6 to 
& years. 


3M 


- 
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WHOOPING COUGH, p. 339 


(52) 
Tr. belladonnze MV—XV 
Extr. cannabis ind. . gr. } 
Glycerini MXv 
Aquze ad jij 
Every six hours, for a child of 3 to 
JF pears. 
(54) 
Potass. bromidi 5 % Of..¥ 
Liq. morphinze Grdieebier we 
Syrup. scillee MXx 
Aq. aurant. flor. ad 3ij 
Every six hours, for a child of 6 to 


& years. 


(53) 
Antipyrin . gr. iij 
Elixir simplicis ; : Re 
Aqueze ad 3ij 
Every six hours, for a child of 3 to 
5 pears. 
(55) 


Bromoform. 


Two or three drops in a teaspoonful of 
water or on sugar every four hours. 


For a child of 3 to 5 years. 


CATARRHAL LARYNGITIS, p. 353 


(56) (57) 
Potass. antimon. tart. . - gr Apomorphinz Soir - gt. 5 
Liq. ammon. citr. . : - mx Vin. Ipecac. . ; . mij 
Elixir simplicis : : 1 HV Elixir simplicis F : . mV 
Aquee ad 3j Aquze ad 3) 
Every four hours, for a child of 2 to Every four hours, for a child of 2 to 

3 years. 3 years. 
BRONCHITIS AND BRONCHO-PNEUMONIA, p. 386 

(58) (59) 
Codeine . ; : . . grid Lig. morphine hydrochlor. . mij 
Elixir rubri_. ‘ ; . mv Acid. nitr. dil. ; ‘ ~ mY 
Aquee ad 3) Syrup. aurant. Mxx 
Occasionally, for a child of 5 or 6 years. — Aque ad 3) 


(60) 
Ammon. carb. gr. j 
Tr. digitalis. é . - mj 
Syrup. pruni virgin. MmXX 
Aq. anethi ad 3j 

Every four hours, 

(62) 
Tr. capsici ‘ : wr 6 
Lin, saponis . : : «hc 58s 


To be applied to the affected part, 


Occasionally, for a child of 8 to ro years. 


; (61) 
Ol. sinapis. ‘ ; Stes ib. 
OL ‘camph. | *: ; ree) 


Lo be rubbed on the ps: part. 


(63) 
Pulv. capsici . : . = SN 
Ung. lanolini . ‘ , By 


Lo be applied to the affected part. 
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(64) 
Vini ipecac. . ‘ : - mij 
Liq. ammon. citratis é -.| Mx 
Syrup, tolu. . : : 2 LX 
Aque . ; : : ad Aj 


Luery four hours. 


(66) 
Potass. bicarb. ‘ : mT oa, 
Potass. iodidi . ‘ : y ote 
Ex. cinch. liq. ; . Seah 
Syrup. scillee . : : mx 
Aque . : ‘ ; Ai 4] 


Three times a day. 


(68) 
Liq. strychninz ‘ : - mi 
Tr. digitalis. ; : . mi 
Sp. chloroformi : ora Ol 


Aq. aurant. flor. ©. 3 ad 3j 


Every four hours, for a child of 2 or 


4 years. 


ACUTE PNEUMONIA, p. 395 


(65) 
Antim. tart. . . gt. ob 
Liq. morphinze Eydaschior: a.) Ty 
Aq. laurocerasi ; : oP, 83 
Elixir simplicis : : . mx 
Aqitees.*, } ; ; ad 4jij 

Every four hours, for a child of 5 to 
6 years. 

(67) 
Sodii bicarb, . ; Bed 
Glyc. acid. pathoned . ot 3] 
aque . : : : ad 3) 


To be used with Siegle’s steam spray. 
(Burney Yeo.) 


(69) 
4Es ACO. | — ‘ : . m 
Liq. ammon. acet. . - )e HERY 
Aq. laurocerasi : ‘ On ea bs 
Elixir simplicis : ; mx 


yacht a 4 p ; ad lj 


Every four hours, for a child of 2 to 
5 years. 


BRONCHIAL ASTHMA, p. 410 


(70) 
Antim. tart. . - gr. 
Liq. morphinze hydroctiien mij 
Potass. iodidi ; , wueeey i 
Sp. chloroformi . ‘ Mij 


Aquze . - : : ad aij 


With an equal quantity of water every 
three hours, for a child of 5 or 6 years. 


(Burney Yeo.) 


(71) 
Potass. iodidi . : : :) Fs liss 
Ext. stramonii : : . gr 
Sp. chlorof. . 5 : aL 
Sp. ammon. aromat. ; mv 
Aqua’ /. ; ; : a 3SS 


Three timesaday, for a child of ro years. 
(Burney Yeo.) 


TUBERCULOSIS OF LUNGS, p. 417 


(72) 
Ol. morrhuze 
Extr. of malt . 4 : . aa dj 


Three times a day. 


(73). 


Ol. morrhue . : ; eal 
Creosoti . : : - mes 


Three times a day oe food. (Very 
nauseous. ) 


ee 


Liq. iodi fort. 
Glycerini era] 
Aquze ad Ziss 


To be iad over the affected part. 
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PERICARDITIS, p. 441 
(75) (76) 
Potass. bicarb. OTs Sodii salicylatis gr. x 
‘Txeaconitl —: : : Pail Liq. ammon. acet. . : . 38s 
Sp. chloroformi ;  eTLy. Syrup. aurant. . : . 38S 
Aq. aurant. flor. . : ad ss Aquze ad 3ss 
Every six hours, for a child of 8 to Every six hours, for a child of 8 to 
zo years. ro years. 
CARDIAC TONICS, p. 441 
(77) (78) 
Tr. ferri perchlor. . : ATHY Ferri et ammon. citr. io Ew 
Tr. digitalis . : . mv Liq. strychnine . : . my 
Sp. chloroformi ; ; see att Sp. chloroformi , ; <. mY 
Aquze : : . ad-3s5 Glycerini ; . mR 
Three times a day, for a child of 8 to Aque . : . ad 3ss 
12 years. Three times a day, for a child of 8 to 
12 years. 
DIURETICS IN CARDIAC DROPSY, p. 442 
(79) (80) 
Potass. acetatis a we Potass. iodidi . gr. ij 
Succi scoparii . : : Ja toc Tr. scillee ‘ : . mx 
Tr. digitalis. ; : Ayan. Tr. strophanthi ; , aa 
Sp. chloroformi : omy Sp. chloroformi : . mv 
Inf. senegee . ; : ad Zss Aquce ad 3ss 
Three times a day, for a child of 8 to Three times a day, for a child of 8 to 
‘12 years. IZ years. 
CARDIAC STIMULANTS, p. 441 
(81) (82) 
Sp. eetheris co. : ike Liq. strychnine . mij 
Tr. nucis vom. ; 2 WEY Ex. cocee liq. . : mMXv 
Tr. lavandule co. : Fees ih 3 Sp. chloroformi j ; . mv 
Aq. carui : ; ; ad %ss Aq. cinnamomi_ ; ad ss 


Every four hours, or as required, for a 
child of 8 to 12 years. (Burney Yeo.) 


Every four hours, for a child of 8 to 
Z2 years. (Burney Yeo.) 


RHEUMATISM, p. 485 


(33) 
Sodii salicylatis gy. xX 
Potass. bicarb. erix 
Syrup. aurant. : : Piges 
Aquze ad 3ss 


Every four hours, for a chila of 10 years. 


(34) 
Potass. citratis er. X 
Syrup. limonis é ‘ = 358 
Aquze ad 3ss 


Every four hours, for a child of ro years. 
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EPILEPSY AND CONVULSIONS, pp. 555 and 561 
(85) (86) 
Potass. bromid. gr. Vij Potass. bromid. : ; ray 
Tr. belladonnze : : =) TUX Sodii bicarb. . q , ea a: 
Sp. ammon. aromat. : ee UX Pulv. rhei ‘ ‘ : - gg 
Syrup. aurant. : 5 SS Sp. chloroformi ‘ 4 MLV 
Aqueze a Ss Aqueze é a SS 
Three times a i for a child of Three times a oh Jor a child of 
3 years. § years. 
(87) (88) 
Sodii bromid. : gr. Vv Potass. bromid. gr. 1ij 
Syrup. casc. aromat. ' Eres Syrup. aurant. : : eS 
Sp. ammon. aromat. : aath x Sp. chloroformi . : part 
Aquze ad Zss Aquee ad 3j 
Three times a day, for a child of Every two hours, for an infant of 
S years. 6 months. 
(39) (90) 
Potass. bromid. gr. iiss Chloral hydratis gr. liss 
Chloral hydratis gr. liss Nepenthe : ; : . ms 
Syrup. aurant. , : .  ™MXVv Elixir simplicis ; : er ms 
Aquze ad 4] Aquee ad 3] 
For an infant a year old. for an infant a year old. 
NEPHRITIS, pp. 285 and 640 
(91) (92) 
Potass. citratis gr. XV. Potass. tart. . : i 38s 
Syrupi limonis MmXx Syrup. aurant. : : . 38S 
Aquee ad ss Aquee ad Zss 
Lvery four hours, for a child of 6 to Every four hours, for a child of 6 to 
10 years. 10 years. 
(93) (94) 
Liq. ammon. acet. . aes Tr. ferry, perchlor, “5 : Sr ihe: 
Tr. digitalis. : : . mv Acid. acet. dil. : , . my 
Sp. chloroformi .. : <M Liq. ammon. acet. . : » 38s 
Aquze ad Zss Sp. chloroformi . . mv 
Every four hours, for a child of 6 to’ Aquz : ad 3ss 
ro years. Every four hours, for a child of 6 to 
ro years. 
ECZEMA AND IMPETIGO, p. 828 
(95) (96) 
Hydrarg. subchlor. . , fk. y iiydrare.c. cret” 2 : . grd 
Euonymin ' , gr. + Pulv. rhei co. . : ; es on 
Sacchar. alb. . ‘ fe Ot] Sacchar. alb. . : ; eran 


Livery other night, for an infant 6 months old. 
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(97) (98) 
Ol. morrhue . ij Ichthyol . ay aA ‘ a teas 
Liq. arsenicalis 4] Carron oil : cr . “O5s 
Mucilaginis a To be applied on lint. 
Syrup. aurant. ie 
Aquze : ad Ziv 
One teaspoonful three times a day, after 
food. 
(99) (100) 
Calamin. opt. . Ay Liq. plumb. subacet. fort. Me da 
Zinci oxidi 3SS LE. Dit é : ; ae 
Ol. oliv. Fal AGUS <i : 2 . ad 3vj 
Aq. calcis ; 4 5] 
(Crocker. ) 
(101) (102) 
Acidi borici 3) Zinci oxidi : 2 : . 3ss 
Ol. amygdalze 3x Acid. carbolici ; ; oh) Sracks 
Cerze alb. 3] Olei rose - . : ; . = MSS 
Cetacei . 3] Ung. paraffini : ; pe 
Aq. rosz a5 
(103) (104) 
Acid. salicylici gr. XX Sulphur. precip... : Sgt ae 
Zinci oxidi Zs Zinci oxidi . : ; Shae 
Amyli zs Amyli . 2 : ‘ mee 
Vaselini . : ; Fal Lanolini : : : F Ai 
aaa Vaselini . : : 4 «si 
(Ihle. ) 
(105) - (106) 
Ung. hydrarg. ox. flav. Fal Ung. hydrarg. ox. rubri . 2-588 
Five per cent. ex Vaselini. ae ae : : 
(107) (108) 
Glyc. plumb. acet. . lj Sulphur. przecip. . 5 le SSS 
Liq. carbonis deterg. lj Camphor. 5 ‘ : » Pr. Xv 
Aq. rose Vv) Ziti Oxidy \ 7, : : eau 
Aanyli’. < ‘ : : 21 a 
Ung. paraffini ; ; ee 
PSORIASIS, p. 834 
(109) (110) 
Ol. cadini SS Chrysarobin . ‘ ye 
Ung. hydrarg. ammon. ij Gutta-percha . : : a 
Ung. simplicis 3] Chloroform . : 2 hy Be 


To be applied to the affected parts. 


Formule 90 


TINEA, pp. 837 and 839 


(111) (112) 
Sulphur. precip. . ; Set Pulv. boracis . , . arnt 
Hydrarg. ammon. . : .  3SS Tr. camph. . : ; Pal 
Thymol . ‘ ‘ : es es Glycerini ‘ ; » 3i 
Vaselini . : ‘ ; 3] Aq. aurant. flor. . ‘ aye SAN 
Ung. simplicis : : oe To be used as a hairwash. 
(113) (114) 
Er: cantharidis : 5 eat Tr. cantharid. . ; . 3SS 
SET Capsiciiges ; Pee: st) Fr; capsici’ 1. : : erase 
Tr. nucis vomice . : 1) OSs Ol. ricini A } . . 388 
Ol. ricini : : ay Sp. vini rect. . : ; -) SIV 


Eau de Cologne ’ ; ad 3iv To be used as a hairwash. 
To be used as a hatrwash. 


SCABIES, p. 840 


(115) (116) 

Sulphuris : . : 22535) Storacis . é 5 ; . 388 

Balsami peruv. : . 38S Ung. simplicis , : ae 

Ung. simplicis ; : ae} 
(117) 


Naphthol : : : ae 3) 
Ung. simplicis : : pe 
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ABCES PERIBRONCHIQUE, 383 
Abdomen, examination of, 84 
Abdominal abscess, 130 

— injuries, 845 

— pain in spinal disease, 758 
— section in intussusception, 147 
— wall, hiatus of, 165 
Abiotrophy, 578 

Abortive pneumonia, 391 
Abscess, abdominal, 130 

— acute glandular, 257 

- — alveolar, 69, 690 

— in bone, 689 

— cerebral, 522, 805 

— chronic, 262 

— hepatic, 203 

— in hip disease, 733 

— iliac, 134 

— ischio-rectal, 175 

— of the liver, 203 

— of the lung, 397 

— mediastinal, 412 

— non-tuberculous, 262 

— parosteal, 672 

— pelvic, 733 

— periarticular, 732 

— periglandular, 257 

— periosteal, 672 

— perisigmoid, 133 

— peritoneal, 130-138 

— perityphlitic, 128-130, 133 
— post-pharyngeal, 79 

— psoas, 736, 737, 754, 763 
— residual, 740, 745 

— retro-cesophageal, 80 

— retro-pharyngeal, 78, 80 
— sacral, 765 

— spinal, 754 

— tuberculous, 131 

Absence of mouth, 190 

— of tongue, 187 

Accidents with anzesthetics, 872 
A.C.E. mixture, 866 
Acetabular disease, 726 e¢ seq. 
_ Achondroplasia, 237 
Acquired club-foot, 776 

— hernia, 166 

— syphilis, 470 


Acquired talipes, 776 


| Acromio-clavicular joint, disease of, 723 


Actinomycosis, 419 

— of liver, 203 

Acute adenitis, 256, 257 

— atrophic paralysis, 610 

— bronchitis, 373 

— cerebral congestion, 266 

— epiphysitis, 681 

— fatty degeneration of newly born, 31 
— gastritis, 92 ° 

— gastro-intestinal infection, 93 
generalised broncho-pneumonia, 382 
— glandular abscess, 257 

— hip-disease, 727 

— ileo-colitis, 102 

— meningitis, 502 

— miliary tuberculosis, 249, 322 

— myocarditis, 440 


_— hecrosis, 672 


— nephritis, 636 

— obstruction of the bowels, 138 
— orchitis, 341, 664, 666 

— osteomyelitis, 680 

— periostitis, 672 e¢ seg. 

— peritonitis, 123 

-— phthisis, 416 

— pneumonia, 327 

— rickets, 210 

— simple serous synovitis, 703 

— suppurative arthritis of infants, 705 
— tonsillitis, 71 

— tuberculosis in measles, 291 

— tuberculous synovitis, 709 

— yellow atrophy of liver, 197 
Acutely inflamed tonsils, removal of, 77 
Addison’s disease, 641 

Adenitis, acute, 256, 257 

— tuberculous, 254 

Adenoids, post-nasal, 77 
Adenomata recti, 174 

Adolescence, rickets of, 230 

— synovitis of, 749 

Adrenals, disease of, 641 

Age for operation in hare-lip, 179 
Agglutination, 318 

Air-passages, foreign bodies in, 368 
Albuminuria in diphtheria, 305° 
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-Albuminuria in healthy children, 627 
Alimentary canal, 6 
Alopecia areata, 839 
Alum in whooping-cough, 340 
Alveolar abscess, 69, 690 
Amaurotic family EO 530 
Amentia, 577 
Amputation at hip-joint, 750 

— intra-uterine, 785 
— primary, 858 
Amussat’s operation, 162 
Anzemia, 457 
— idiopathic, 459 
— lymphatica, 463 
— with cedema, 458 
— pernicious, 459 
— splenica, 461 
Anezesthetics, 862 
Anal condylomata, 174 
— fissures, 175 
— fistula, 173 
Anastomosis, aneurism by, 453 
Aneurism, 456 
— of middle cerebral artery, 456 
Angina Ludovici, 263 
Angioma, cavernous, 447 
— lymphatic, 454, 810 
— simple, 446 
Angular curvature of spine, 752 
Ankle, excision of, 719 
— tuberculous diseases of, 718 
Ankylosis of jaw, 722 
Ano, fistulain, 173 
Anterior polio-myelitis, 610 
Antero-posterior curvature, 244 
Antipyretics, 881 
Antitoxin, 309 
Anus, imperforate, 159 
— ulceration of, 175 
Aortic regurgitation, 438 
Aphasia, 575 
Aphthee, 65 
Aphthous stomatitis, 65 
— vulvitis, 659 
Apoplexia neonatorum, 20 
Appendicitis, 129 
Appendicular peritonitis, 128 
Appendix, removal of, 134 
— tuberculous disease of; 157 
Arm, fracture of, 849 
Arrest of growth after epiphysitis, 679 
— — after injury, 847, 853 
— — in rickets, 222 
Arterial nzevus, 446 
Arterio-venous varix, 452 
Arteritis, 34 
Arthrectomy, 715 
Arthritis deformans, 486, 707 
— with glandular enlargement, 487, 707 
— of infants, acute suppurative, 705 
— influenzal, 707 
— pneumococcic, 704 
— scarlatinal, 707 
— typhoid, 707 
Arthrodesis, 776 
Artificial feeding, 45 


Index 


Artificial muscle, 773 e¢ seg. 
Ascaris lumbricoides, 120 
Ascites, 121 

— in cirrhosis, 200 

Asphyxia neonatorum, 18 
Aspiration for empyema, 405 
Asthma, spasmodic, 409 
Athetosis, 529, 532 
Athrepsia, 106 

Atlanto-axial disease, 752, 765 
Atresia ani, 159 

== oris, 189 

Atrophy of bone, 695 

— of brain, 507 

— chronic muscular, 618 

— of face, 189, 596 

— gastro-intestinal, 106 

— of liver, acute yellow, 197 
— progressive muscular, 618 
— simple, 106 

Atropia in incontinence, 649, 883 
Auricles, disease of, 801 

-— supernumerary, I90, 193 
Auscultation, 344 


BACILLUS DYSENTERIA, 95 
— Gaertner’s, 104 
Balanitis, 657 
Barley water, 52, and Appendix 
Barwell’s artificial muscle, 773 e¢ seg. 
Basal ganglia, tumours of, 520 
= meningitis, 504 
Belladonna in incontinence, 649, 883 
— in whooping-cough, 339, 883 
Bile-ducts, common stenosis of, 196 
— secretion of, 7 
— stricture of, 195, 196 
Biliary calculi, 197 
Birth, changes in circulation after, 4 
— diseases incident to, 18 
— marks, 446 
— palsy, see Cerebral diplegia 
Bladder, calculus of, 642 
— extroversion of, 650 
— inflammation of, 646 
— rugous, 646 
— tuberculous-disease of, 646 
— tumours of, 646 
Bleeders, 30, 35, 464 
Bleeding, 860 
— after excision of tonsils, 77 
Blennorrhagia, 34 
Blood, amount in body, 5, 
— of infant, 5 
Body weight, to 
Bone grafting, 846 
Bones, diseases of, 671 
— syphilitic disease of, 474, 476, 685 
Bowels, acute obstruction of, 138 
— chronic obstruction of, 150 
— congenital obstruction of, 157 
— invagination of, 139 
— tuberculous ulceration of, 153 
Bow-leg, 226 
Brachial plexus, injury to, 26 


Brain, abscess of, 522 

— atrophy of, 507 

— congestion of, see Meningitis 
— cyst of, 515 

— development of, 8 

— hypertrophy of, 514, 532 
— sarcoma of, 515 

— sclerosis of, 507 _ 

— softening of, 509 

— surgery of, 523 

— syphilis of, 478, 507, 588 
— tumours of, 514 

— weight of, 8 

Branchial cartilages, 190 
— dermoid cysts, 193 

— fistulze, 1g0 

— — median, 192 

Bromide rash, 836 
Bronchial glands, adenoma of, 413 
— — diseases of, 410 
Bronchiectasis, 375 
Bronchitis, 373 

— acute, 373, 382 

— chronic, 376 

— in enteric fever, 320 
Bronchocele, 821 
Broncho-pneumonia, 377 
— acute generalised, 382 
— chronic, 380 

— disseminated, 382 

— in measles, 290 

— micro-organisms in, 383 
— in scarlet fever, 275 

— from tuberculosis, 251 
Bryant’s splint, 741, 747 
Burns and scalds, 859 
Bursa of Fleischmann, 189 
Bursz in club-foot, 785 
Bursitis, 784 


CACAL COLOTOMY, 163 
Calcaneo-astragaloid disease, 721 
Calculi, biliary, 197 
Calculus of kidney, 635 
— in tonsils, 77 

— urethral, 642, 649 

— vesicze, 640 
Callisen’s operation, 162 
Calot’s operation, 765 
Canal of His, 192 
Cancrum oris, 70 

— — in measles, 291 
Capillary neevus, 446 


Carbolic acid in whooping-cough, 339 


Carcinoma of stomach, 118 
Cardiac dilatation, 439 

— — in nephritis, 279 

— murmurs, see Heart disease 
— syncope in diphtheria, 306 
Carditis, acute, 440 

Caries, see Diseases of bone 
— of spine, 752 

Carpo-pedal contractions, 558 
Cartilages, branchial, 190 
Cartilaginous tumours, 809 
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Caseation of bronchial glands, 410 
Catarrh of bronchial tubes, 373 
— of lung, 416 

— chronic gastro-intestinal, 106 e¢ seg. 
— gastric, 86 

acute, 92 

Catarrhal jaundice, 196 

— laryngitis, 352 

— stomatitis, 65 

— tonsillitis, acute, 71 

Caudal appendage, 602 
Cavernous nzevus, 447 

— sinus, thrombosis of, 802 
Cellulitis, cervical, 71 

— — deep, 263 
Cephalhzmatoma, 23 
Cephalhydrocele, 844 
Cerebellar abscess, 522 
Cerebellum, tumours of, 519 
Cerebral abscess, 522, 805 

— diplegia, 526 

— heemorrhage, see Infantile hemiplegia 
— lesions, surgical treatment of, 523, 805 
— paralysis, acute, 530 

— pneumonia, 392° 

— sinuses, thrombosis of, 802 
— softening, 509 

— tumour, 514 

Cerebro-spinal meningitis, 506 
Cervical cellulitis, 71 

— — deep, 263 

Chest, examination of, 343 

— form of, in infancy, 343 

— injuries of, 845 
Cheyne-Stokes respiration, 496 
Chilblains, 632 

Child-crowing, 345 

Childhood, 2 

— mortality in, 16 

— thorax in, 343 

Chloroform, 865 

Chlorosis, see Anzemia 

Cholera infantum, 92, 93, 97 
Chorea, 484, 541 

— insaniens, 546 

— paresis in, 546 

— peripheral neuritis, 546 
Choroid, tubercles of, 250 
Chronic abscess, 262 

— bronchitis, 376 

— broncho-pneumonia, 380 

— circumscribed osteomyelitis, 687 
— diarrhoea, 106, 108 

— diffuse osteomyelitis, 689 

— gastro-intestinal catarrh, 106 e¢ seq. 
— heart disease, 435 

— hydrocephalus, 510 

-— intussusception, 149 

— laryngitis, 370 

— meningitis, 507 

— nephritis, 638 

— obstruction of bowels, 150 
— periostitis, 683 

— peritoneal effusion, 121, 135 
— peritonitis, 121, 135 

— rheumatic arthritis, 486, 707 
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Chronic tonsillar hypertrophy, 75 
— tonsillitis, 75 

— vomiting, 106 e¢ seq. 

Circulation, changes in, after birth, 4 
Circumcision, 656 

Cirrhosis of liver, 199 

Clavicle, deficiency of, 244 

— fractures of, 856 

Cleft of lower lip, 186 

— of palate, 182 e¢ seq. 

Clothing of newly-born infants, 40 
Club-foot, 767 

Coccygeal dimple, 609 

Colic, 86 

Collapse of lung, 374 

Colon, dilatation of, 151 
Colotomy, inguinal, 163 

— lumbar, 163 

Coma in meningitis, 495 
Compound congenital tumours, 815 
Compression of trachea, 351 
Condensed milk, 54 

Condyloma of tongue, 189 
Condylomata, anal, 174 
Congenital atresia, 189 

— atrophy, 189 

— deficiency of muscles, 783 

— deformities of digestive tract, 189 
— — of cesophagus, 193 

— dislocation of hip, 792 

— heart disease, 421 

— hernia, 166 

— hiatus of abdominal wall, 165 
— hydrocele, 667 

— hypertrophic dilatation of the colon, 151 
— hypertrophy of cesophageal glands, 83 
— laryngeal stridor, 344 

— mucoid cyst of tonsil, 75 

— myxoedema, 591 

— obstruction of bowels, 157 

— rickets, 210 

— sacral fistula, 598 

— — tumours, 816 

— stenosis of the pylorus, 115 

— stricture of bile-ducts, 195 

— — of cesophagus, 193 

— syphilis, 470 

— tuberculosis, 245 

— tumours, 807 

Constipation, go 

Constriction of stomach, 117 
Contraction of meatus urinarius, 649, 654 
Convulsions, 63, 556 

Cord, separation of the, 32 
Cortical layer, tumours of, 520 
Coryza, syphilitic, 473 
Costo-vertebral disease, 765 

Cow’s milk, 45 

Coxa vara, 224, 736 

Creeping pneumonia, 392 
Cretinism, 591 

Croton chloral in whooping-cough, 339 
Croup, diphtheritic, 354 

— membranous, 354 

— spasmodic, 350 

Croupous angina, 299 
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Croupous exudation on navel, 34 
— pneumonia, 388 

Curvature of spine, angular, 752 
— — lateral, 239 

= TiCkKety, 222 

— of tibia, 221 e¢ seg. 
Cutaneous nzevus, 447 
Cyanosis, 427 

Cyclic vomiting, 92 

Cystic disease of testis, 667 

— lymphangioma, 446 

— tumours, 819 

Cystinuria, 627 

Cystitis, 646 

— tuberculous, 646 

Cysts, dermoid, 811 

— of jaws, 819 

— sublingual, 188 

— thyro-glossal, 192 


DACTYLITIS, syphilitic, 694 
— tuberculous, 693 
Deaf-mutism, 572 

Deafness, 801 

Deep cervical cellulitis, 263 


| Deformities of digestive system, 176 


— of cesophagus, 193 

— in rickets, 221 

— =— operations, 235 

== == treatment Of 233 

— of umbilicus, 164 
Degenerated nzevus, 446 e¢ seg. 
Degeneration, acute fatty, in newly born, 31 
— reaction of, 613 

Dental formule, 14 
Dentigerous cysts, 810 
Dentition, ailments of, 61 

— course of, 12 

— second, 64 

Dermatitis gangrzenosa, 835 
— neonatorum, 34, 835 


| Dermoid cysts, 175, 811 


Deviation of nasal septum, 800 


| Diabetes insipidus, 489 
| — mellitus, 488 
| Diarrhoea, 88 


— chronic, 106, 108 


| — dysenteric, 102 


— inflammatory, 93 

— ‘lienteric,’ 89 

— in measles, 290 

— mortality tables of, 94 

— summer, 93, 94 

— zymotic, 93 

Diet of infants, 57-60 

— tables for indigestion, 113 
Digestive system, diseases of, 61 
—- — malformations and deformities of, 176 
Digitalis in heart-disease, 442 
Dilatation of colon, 151 

— of stomach, 116 

Diphtheria, 299, 354, 393 

— albuminuria of, 305 


| — antitoxin, 309 
| — bacillus of, 301 
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Diphtheria, cardiac syncope in, 306 
— diagnosis of, 307 
— disinfection, 311 
— epidemics of, 300 
— infectious nature of, 300 
— laryngeal, 305 
— malignant, 304 
— mild, 303 
— morbid anatomy of, 301 
— nasal, 304 
— paralysis after, 306 
— pathology of, 301 
— pharyngeal, 302 
— pneumonia in, 306 
-—— prognosis in, 308 
— pseudo-, 311 
— quarantine In, 311 
— rashes in, 304 
— treatment of, 308 
— wound, 305 
Diphtheritic croup, 354 
— infection of navel, 34 
— paralysis, 306 
Diplegia, cerebral, 526 
— congenital, 526 
— spastic, 526 
Dislocation of elbow, 858 
— of hip, 858 
—- — congenital, 792 
— of patella, 859 
— of shoulder, 858 
— — congenital, 791 
Dislocations, 858 
Disseminated broncho-pneumonia, 382 
— myelitis, 607 
Diverticulum, Meckel’s, 33, 165 
Double hip disease, 751 
— — splint for spinal caries, 762 
Dried milk foods, 56 
Duct, thyro-glossal, 192 
Ductus arteriosus, 4 
— — obliteration of, 4 
== Parent, 420 
— lingualis, 193 
— venosus, 4 
Dysenteric diarrhoea, 102 
Dysostose cléido-cranienne, 244 
Dyspeptic diseases of infancy and _ child- 
hood, 85 
Dysphagia in spinal disease, 757 
Dyspnoea from spinal abscess, 757 


EAR, closure of meatus of, 801 
— diseases of, 801 

— foreign body in the, 801 
Early life, periods of, 1 
Eclampsia, see Convulsions 
Ectopia vesicze, 650 
Eczema, 63, 823 

Elbow, disease of, 700 

— dislocation of, 858 
Embolism, 456, 536 

— in nephritis, 279 
Emphysema, 375 

— subcutaneous, 376 


909 


Emphysema in tracheotomy, 363 
— vicarious, 382 

EKmpyema, 397 

— from necrosis of rib, 678 

— surgical treatment of, 405 
Encephalitis, local, 531 
Encephalocele, 602 
Enchondroma, 809 

Encysted hernia, 166 
Endarteritis, 509 


Endocarditis, 432 


— in nephritis, 279 
— in scarlet fever, 276 
Enlarged glands, 63 
— spleen, 460 
Enteric fever, 315 
— — abdominal symptoms in, 317 
— — agglutination, 318 
— — bronchitis and pneumonia in, 320 
— — cerebral symptoms, 318 
— — condition of urine in, 318 
— — contagious nature of, 315 
— — diagnosis of, 322 
— — diarrhoea in, 318 
— — epistaxis in, 320 
— — eruption in, 318 
—— heemorthage i in, 320 
— — incubation of, 316 
— — in infants, 318 
— — membranous tonsillitis in, 322 
— — mortality of, 315 
— — perforation of intestine in, 321 
aS a peritonitis in, 321 
——- — pyzemia in, 320 
— —rash in, 318 
— — relapses in, 320 
— — spleen in, 317 
— — symptoms of, 316 
— — temperature of, 317 
— — treatment of, 323 
— — tuberculosis in, 322 
Enuresis, 647 
Epidemic influenza, see Influenza, epidemic 
— jaundice, 197 
— tonsillitis, 73 
Epilepsy, 551 
— post-hemiplegic, 553 
— trephining for, 556 
Epiphyses, dates of union of, 855 
— separation of, 847 
Epiphysitis, 681 
— syphilitic, 478 
Epispadias, 653 
Epistaxis, 320, 800 
Erasion, 713 
Eruptions, drug, 836 
Erysipelas, 34, 675, 861 
— vaccination after, 332 
Erythema, 476, 831 
— multiforme, 832 
— nodosum, 266, 832 
— pernio, 832 
— scarlatiniforme, 831 
— vaccination after, 332 
Estlander’s SPOR AON; 408 
Ether, 865 
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Examination of chest, 342 
Excision, 715 

— of ankle, 719 

-— of hip, 745 

— of knee, 715 

— of tarsus, 720 

— — for club-foot, 775 
Excoriation of navel, 34 
Exostosis, 8ro 

Expectorants, 885 

Extension for hip disease, 742 
External meatus of ear, closure of, 801 
Extravasation of urine, 650 
Extroversion of bladder, 650 
Eyes, syphilitic affection of, 479 


FACE, atrophy of, 189, 596 

— hypertrophy of, 189 

Facial hemiatrophy, 596 

— paralysis in cerebral tumour, 517 
— — in ear disease, 804 

— — obstetrical, 26 

Feecal fistula, 131, 133 

False croup, 350 

— hydrocephalus, 97 

— spina bifida, 6o2 

Fasting girls, 564 

Fat in cow’s milk, 47 

— diarrhcea, 89 

Fatty degeneration, acute, of newly born, 3t 
— liver, 202 

— tumours, 814 

Favus, 840 

Feeding, artificial, 45 

— bottles, 56 

— of infants at the breast, 40 
Femoral hernia, 170 

Femur, curvature of shaft of, 221 
— fractures of, 856 

Ferments of milk, 48 
‘Fettmilch,’ 876 

Fever, inanition, 40 

— infantile intermittent, 318, 341 
Feverishness as a Symptom, 62, 264 
Fevers, 264 e¢ seq. 

Fibroid phthisis, 416 

Fibrous tumours, 810 

Fingers, contraction of, 789 
Fissures of the anus, 175 

— of mouth in syphilis, 473 

— of sternum, 794 

Fistula in ano, 173 

— branchial, 190 

— — median, 192 

— fecal, 131, 133 

— intestinal, 130-134 

— tracheal, 193 

— umbilical, 130. 

Fits, hysteroid, 553 

Flat-foot, 779 

— in genu valgum, 228 
Flatulence, 86 

Flea-bites, 841 

Foetal pericarditis, 428 

— peritonitis, 158 
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Foetal rickets, 216. 

Foetus, parasitic, 815 
Fontanelles, closure of, 8 
Food for infants, 40-60 
Foramen ovale, 4. 

— — patent, 422 

Foreign bodies in the air-passages, 368 
— — inear, 801 

— — in nose, 797 

——in oesophagus, 82 
‘Fourth disease,’ the, 297 
Fractured base of skull, 845 
Fractures, greenstick, 846 
— of long bones, 856 

— of pelvis, 845 

— of skull, 845 

— ununited, 846 

Fraenum, congenital shortness of, 187 
Fragilitas ossium, 695 
Friedreich's disease, 609 
Frontal lobe, abscess of, 523 
— — tumours of, 521 
‘Fungus of the navel,’ 32 
Funicular hernia, 166 


GAERTNER’S BACILLUS, infection with, 104 
Ganglion, 784 
Gangrene, 142 
— of the lung, 396 
— of the navel, 34 
Gangrenous stomatitis, 70 
Gastric catarrh, 86 
— —acute, 92 
— juice, 6 ° 
— pneumonia, 392 
— Nicer are 
Gastritis, acute, 92 
Gastro-intestinal atrophy, 106 
— catarrh, chronic, 106 eé¢ seg. 
-— heemorrhage, 31 
— infection, acute, 93 
General purulent peritonitis, 123 et seg. 
— tuberculosis, 261 
Genital organs, hzemorrhage from, 32 
Genito-urinary diseases, 625 
— organs, malformation of, 650 
Genu extrorsum, see Bow-leg 
— recurvatum, 790 
— valgum, 221, 225 
-— — from rickets, appearance of, 22 5 
— varum, see Bow-leg_ 
Giant-foot, 814 
Girdle-pain, 758 
Gland fever, 265 
Glands, bronchial, diseases of, 410 
— of groin, enlargement of, 731 
— lymphatic, distribution of, 255 
— mesenteric, disease of, 153 
Glandular abscess, acute, 257 


_ Glottis, scald of, 367 


— spasm of the, 345, 351 

Goitre, 821 

Gonococcal peritonitis, 124 
Gonorrhceal ophthalmia, 38 
—rheumatism, see Pyzemic joint-disease 


‘Graines j jaunes, ” 383 
‘Grand mal,’ see Epilepsy and Rickets 
Greenstick fractures, 846 
Growing fever, 796 
Growth, anomalies of, 795 
— arrest of, see Rickets 
Guillotine, 76 
Gumma, scrofulous, see Syphilis 


HA®MARTHROSIS, 465, 724 

Heematoma, occipital, 26 

— of sterno-mastoid, 25, 781 

Hezematuria, 465, 626 

Hzemoglobinuria, 627 

— intermittent, 627 

— paroxysmal, 445 

Hzemophilia neonatorum, 30, 464 

Hzemorrhage, 860 

— cerebral, 527, 530 

— gastro-intestinal, 31 

— from genital organs, 32 

— medullary, 538 

— meningeal, 21, 527, 530 

— newly born, 22 

— umbilical, 35 

— vaginal, 32 

Heemorrhagic diathesis, 30, 464 

— stomatitis, 67 

Hallux flexus, 791 

— valgus, 791 

Hammer-toe, 790 

Hare-lip, 176 

— cases, feeble vitality in, 179 

— median, 186 

— operations, 180 

— — age for, 179 

— treatment, 179 

Harvest bug, 841 

Head, cold in the, 796 

— injuries, 844 

Headache, 567 

Head-banging, 564 

— nodding, 564 

— shaking, 564 

Hearing in the newly born, to 

Heart, dilatation of, 439 

— diseases of, 420 

Heart-disease, chronic, 435 

— congenital, 421 

— treatment of, 440 

Hemiataxy, 517 

Hemichorea, 547 

Hemiplegia, 341, 530 

— from aneurism, 537 

— causes of, 530 

— from meningitis, 497 

Henoch’s purpura, 466 

Hepatic abscess, 203 

Hepatitis, syphilitic interstitial, 201 

Hepatomphalos, 164 

Hereditary ataxic paraplegia, 609 
— syphilis, 470 

Hermaphrodites, 653 

Hernia, acquired, 166 

— of czecum, 167 
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Hernia cerebri, 526 

— congenital, 166 

— diaphragmatic, 155, 170 

— encysted, 166 

— femoral, 170 

— funicular, 166 

— infantile, 166 

— inguinal, 166 

— of liver, 164 

— of the ovary, 665 

— radical cure of, 169 

— rectal, 171 

— strangulated, 168 

— treatment of, 168 

— umbilical, 165 

— and undescended testis, 661 

— ventral, 165, 

Herpes zoster in spinal disease, 759 

Herpetic stomatitis, 65 

Hiatus of abdominal wall, 165 

— vesicze, 650 

Hip, congenital dislocation of, 792 

— disease, 726 

— — double, 751 

— excision of, 743 

His, canal of, 192 

Hodgkin’s disease, 463 

Hollow claw-foot, 769 

— club-foot, 769 

Horse-shoe kidney, 629 

Hydatids of the liver, 204 

Hydrencephalocele, 603 

Hydrocele, 667 

— of the neck, 810 

Hydrocephalic cry, 495 

Hydrocephalus, acute, 510 

— chronic, 510 

— false, 97 

—and spina bifida, 510; see also Spina 
bifida 

Hydronephrosis, 634 

Hygiene and diet of infants and children, 


og 
Hygroma, 810 
Hymen, imperforate, 659 
Hyperpyrexia, 317 

— in pneumonia, 392 
Hypertrophy of brain, 514 
— congenital, of cesophageal glands, 83 
— of face, 189 
— of labia, 659 
— of tonsils, 7s 
Hypospadias, 653 
Hysteria, 564 
Hysterical chorea, 546 
— joints, 565 
— vomiting, 87, 567 
Hysteroid fits, 553° 


ICTERUS NEONATORUM, 28 
Idiocy, 577 

— cretinoid, 591 

— epileptic, 585 

— hereditary, 577 

— microcephalic, 584 

— mongolian, 582 
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Idiocy, syphilitic, 588 
Idiopathic anzemia, 457 
Ileo-colitis, acute, 102 
Ileo-umbilical diverticulum, 33 
Iliac abscess, 134; see also Spinal disease 
Imbeciles, 582 

Immature infants, care of, 58 
Imperforate anus, 159 

— hymen, 659 

—— rectum, I59 

Impetigo contagiosa, 830 
Inanition fever, 40 
Incontinence of urine, 647 
Incubators, 60 

Indigestion, diet tables for, 113 
Infancy, definition of, 1 

— mortality in, 15 

— vomiting in, 86 

Infant, weight of, ro 

Infantile cerebral degeneration, 530 
— enteric fever, 318 

— hemiplegia, 530 

— hernia, 166 

— scurvy, 205 

Infants, newly-born, 39 

— — clothing of, 4o 

— — feeding of, 40-60 
Inflammatory diarrhoea, 93 
Inflation of intestine in intussusception, 146 
Influenza, bacillus of, 312 

— epidemic, 312 

— pneumonia in, 314 

— relapses in, 314 

— scarlatinal rash in, 314 

— tonsillitis in, 314 

— treatment of, 315 

— vomiting in, 314 

Inguinal colotomy, 163 

— hernia, 166 

Intermittent fever, infantile, 318, 341 
— hzemoglobinuria, 627 
Interstitial hepatitis, 201 
Intestinal fistula, 130-134 

— obstruction, acute, 138 

— worms, 118 

Intestine, congenital obstruction of, 158 
— perforation of, 321 
Intra-uterine amputation, 787 
— life, 1 

— respiration, 3 

Intubation of larynx, 368 
Intussusception, 139 

— abdominal section in, 147 
— chronic, 149 

Invagination of the bowel, 139 
Ischio-rectal abscess, 175 


JAUNDICE, catarrhal, 196 
— epidemic, 197 

= OL Imtants..20 

— infectious, 197 

— obstruction of duct, 195 
— in pneumonia, 392 
Jaw, ankylosis of, 722 

— cysts of, 819 
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Joint disease, pyzemic, 704 
— sense, 730 

Joints, diseases of the, 696 
— heemorrhage into, 724 
Jurymast, 760 


KERATITIS, syphilitic, 479 
‘ Kernig’s sign,’ 493 
Kidney, granular, 639 

— large white, 639 

— movable, 629 


, — tuberculous, 633 


— tumours of, 630 

Kidneys, congenital anomalies of, 629 
— diseases of, 629 

Knee, diseases of, 712 et seq. 
Knock-knee, 225 e¢ seq. 

— rickets, 225 e¢ seq. 

Kyphosis, 223 


LABIA, hypertrophy of, 659 
— neevus of, 659 

— ulceration of, 659 
Labyrinth, affections of, 805 
Lactose, 47 

‘ La grippe,’ 312 
Laminectomy, 764 
Laryngeal diphtheria, 305 
Laryngismus, 345 
Laryngitis catarrhal, 352 

— chronic, 370 

— in measles, 290 

— spasmodic, 350 

Larynx, intubation of, 368 
— papilloma of, 371 

Latent meningitis, 503 


| Laterai curvature of spine, 239 


— meningocele, see Meningocele 
Late rickets, 230 
Leontiasis ossea, 694 
Leucocythezemia, 463 
Leucorrhoea, infantile, 659 
Leukzemia, 463 

Lichen, 63 

— scrofulosus, 834 

— strophulus, 834 

— urticatus, 833 

Lienteric diarrhoea, 89 
Life, intra-uterine, 1 
Limbs, injuries of, 845 

— malformation of, 784 
Lip, cleft of lower, 186 
Lipoma, 813 

Lipomatous nevus, 453 
Lithzemia, 625 

Lithotomy, 643 

Lithotrity, 643 

Little's tin splint, 773 
Littre’s operation, 162, 163 
Liver, abscess of, 203 

— actinomycosis of, 203 
— acute yellow atrophy of, 197 
— cirrhosis of, 199 

— diseases of, 194 

— enlargements of, 194 


Liver, examination of, 194 

— fatty, 202 

— hernia of, 164 

— hydatids of, 204 

— lymphadenoma of, 204 

— size of, 194 

— syphilitic affections of, 200 
— tuberculosis of, 200, 202 
— tumours of, 204 

— weight of, 194 

Lobar pneumonia, 388 

Local anzesthesia, 866 
Lordosis, 223 

Loss of blood, 860 

Lumbar colotomy, 163 

— puncture, 493 

Lungs, abscess of, 397 

— actinomycosis of, 419 

— caseation of, 413 

— chronic tuberculosis of, 413 
— collapse of, 374 

— gangrene of, 396 

— syphilitic affections of, 477 
— vital capacity of, at different ages, 4 
Lupus, 258, 841 

— hypertrophicus, 258 
Luschka’s tonsil, 78 
Lymphadenoma, 818 

— of bronchial glands, 413 
— of liver, 204 
Lymphangiomata, cavernous, 452, 810 
— cystic, 450, 810 
Lymphangitis, reticular, 254 
Lymphatic anzemia, 463 

— glands, distribution of, 255 
— nevus, 454, 810 
Lymphoma, 818 
Lymphosarcoma, 818 


MACEWEN’S OPERATION, 235 
Macrocheilia, 187 
Macroglossia, 188, 452, 810 
Macrostoma, 186 ; 
Malarial fever, 341 
Malformation of digestive system, 176 
— of genito-urinary organs, 650 
— of limbs, 784 

— of nose, 799 

— of tongue, 187 

Malignant diphtheria, 304 

— disease of stomach, 118 

— jaundice, 197 

— polypi of nose, 800 

— scarlet fever, 273 
Malnutrition, 106 

Mamma, irritable, 661 
Maniacal chorea, see Chorea 
Marasmus, 106 

Mastoid disease, 802 
Masturbation, 658 

Maternal impressions, 177 
Measles, 286 

— broncho-pneumonia in, 290 
— diagnosis of, 291 

— diarrhoea in, 290 
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Measles, eruptive stage, 289 

— glandular enlargement in, 290 
— incubation of, 288 

— laryngitis in, 290 

— micro-organisms in, 287 

— morbid anatomy of, 291 

— mortality in, 287 

— otitis in, 290 

— prodromal stage, 289 

— quarantine in, 293 

— treatment of, 292 

— tuberculosis in, 291 

Meat poisoning, 104 

Meatus urinarius, contraction of, 649 
Meckel’s diverticulum, 33, 165 
Meconium, 7 

Median fissure of upper lip, 186 
Mediastinal abscess, 412 
Mediastino-pericarditis, 442 
Medulla, tumours of, 519 
Medullary haemorrhage, 538 
Melzena neonatorum, 31 
Membrana tympani, rupture of, 802 
Membranous croup, see Diphtheria 
— non-diphtheritic tonsillitis, 311 
— stomatitis, 66 

Meningeal hzemorrhage, 21, 527, 530 
Meningitis, acute simple, 502 

— basal, 504 

— cerebro-spinal, 506 

— chronic, 507 

— latent, 503 

— in pneumonia, 506 

— purulent, 502 

— simple, 502 

— spinal, 604 | 

— syphilitic, 507 


.— tubercular, 493 


— vomiting in, 495 

Meningocele, 602 

Mental affections in childhood, 577 
— defect affecting speech, 574 
Mesenteric disease, 153 
Metatarso-phalangeal disease, 718 
Microstoma, 187 

Middle cerebral artery, thrombosis of, 535 
— ear, diseases of, 802 

Midge bites, 841 

Miliaria, 834 

Miliary tuberculosis, acute, 249, 322 
Milk, condensed, 54 

— cow's, 45 

— diluted, 52 

— ferments of, 48 

— foods, dried, 56 

— modified, 49 

— peptonised, 52 

— salts of, 48 

— ‘sugar, 47 

— woman's, composition of, 44, 48 
Misplaced testes, 661 

Mitral regurgitation, 437 

Mobile spasm, see Athetosis 

Moles, 843 

Mongolian imbeciles, 582 

Morbus coxee, 726 
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Mortality after tracheotomy, 367 


— in diarrhoea, 94 


— in infancy and childhood, 15, 16 


— in measles, 287 

— in scarlet fever, 269 
Mother’s mark, 446 
Mouth, absence of, 190 


— defects of, affecting speech, 574 
— deformities of, 176 e¢ seg. 


— diseases of, 65 

— examination of, 61 
Mucous disease, 110 
Mumps, 340 


Muscular atrophy, 618 
Myelitis, 607 
Myelocele, 598 
Myocarditis, acute, 440 
Myositis ossificans, 783 
Myotonie, 624 
Myxoedema, 591 


N2VUS, 174, 446 
—.cavernous, 447 
— cutaneous, 447 
— of labia, 659 

— lipomatodes, 453 
— lymphatic, 454 
— mixed, 447 

= orbital, 451 

— simple, 447 

— stellate, 446 

— subcutaneous, 447 


— of tongue, see Macroglossia 


Narcotics, 882 


Nasal adenoid growths, 77 


— catarrh, 795 

— deformity, 800 

— diphtheria, 304 

— obstruction, 799 

— polypi, 799 

Navel, diseases of, 32 
Navel urachus fistula, 33 


Necrosis, acute, 671 é¢ seg. 


— of jaw, 690 
Nephritis, acute, 636 

— chronic, 638 

— in diphtheria, 305 

— in malarial fever, 341 
— parenchymatous, 636 
— in pneumonia, 392 
— in scarlet fever, 276 
— septic, 277 


Nerve, implication of, in callus, 855 


Nervous system, 8 

— — diseases of, 491 
Neuritis, 620 
Neuroma, 808 

Newly- born infants, 39 


— — acute fatty degener ation in, 31 
Night cry, see Hip disease 


—— tenors, 570 
Nitrous oxide gas, 865 
Nodes, see Syphilis 


Muscle, artificial, sae et sey. 
Muscles, deficiencies of, 783 
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Nodules, rheumatic, 485 
Noma pudendi, 660 


Non-diphtheritic tonsillitis, 


311 


membranous, 


Non-tuberculous abscess, 262 


Nose, diseases of, 796 
— dry catarrh of, 799 
— malformation of, 799 
Nurses, wet, 42 
Nystagmus, 564 


OATMEAL WATER, 52 
Obstetrical paralysis, 26 


Obstruction of bowels, acute, 138 


— — chronic, 150 
— — congenital, 157 
Occipital haematoma, 26 


Occipito-atlantoid disease, 752 


— dislocation, 791 
(Edema neonatorum, 38 
— of scrotum, 659 


(Esophageal glands, hypertrophy of, 83 


— varix, 83 
(Esophagitis, 83 
(EKsophagotomy, 83 


(Esophagus, deformities of, 80 


— foreign bodies in, 82 
— stricture of}.80 
Oidium lactis, 67 
Omphalitis, 34 
Onychia, 841 


Ophthalmia, gonorrheeal, 38 


— in measles, 290 
Optic atrophy, 516 
— neuritis, 516 
Orbital nzevus, 451 
Orchitis, 341, 666 


Osteogenesis imperfecta, 216 


Osteoma, 810 
Osteomyelitis, acute, 680 


— chronic circumscribed, 687 


— — diffuse, 689 


Osteophytic growths i in rickets, 229 


Osteopsathyrosis, 695 
Osteotomy, 235 
Ostitis, see Bone 
Otitis, 322 

— externa, 800 

— in measles, 290 

— media, 802 

— in scarlet fever, 275 
Ovarian hernia, 665 
— tumours, 669 
Overlying, 560 
Oxyuris, 118 

Ozzena, 796 ef seq. 


PACHYMENINGITIS, 507 


Palate arch, shape of, 186, 574, 579, 582 


— cleft of, 182 e¢ seg. 
Panatrophy, 596 
Papilloma, 843 

— of larynx, 371 

— of tongue, 189 


Papilloma of the uvula, 77 

Paquelin’s cautery, 173 

Paracentesis in pericardial effusion, 441 

Paralysis, acute atrophic, 610 
— — cerebral, see Hemiplegia 
— after diphtheria, 306 

— facial, 517, 804 

— infantile, 610 

— juvenile general, 588 

— obstetrical, 26 

— ocular, 517 

— pseudo-hypertrophic, 620 
Paralytic chorea, 546 

— club-foot, 776 
Paraphimosis, 655 e¢ seq. 
Paraplegia, 605 

— ataxic, 609 

— cervical, see Spinal disease 
— spastic, see Diplegia 

— in spina bifida, see Spina bifida 
— in spinal caries, see Spinal disease 
Parasitic foetus, 815 

— stomatitis, 66 

Parker’s tube, 364 

Parotitis, 340 

Patella, dislocation of, 859 
Patent ductus arteriosus, 424 
-— foramen ovale, 422 

— septum ventriculorum, 424 
— urachus, 33 

Peliosis rheumatica, 468 
Pelvic deformity in rickets, 223 
Pemphigus, 835 

— syphilitic, 472, .475 

Penis, absence of, 655 
Peptonised milk, 52 
Peri-articular abscess, 703 
Pericarditis, 427 

— acute, 427 

— in chorea, 545 

— chronic, 431 

— diagnosis of, 428 

— in nephritis, 279 

— in rheumatism, 484 

— in scarlet fever, 276 

— symptoms of, 428 
Pericardium, adherent, 427 
Periglandular abscess, 257 
Perinephritic abscess, 633 
Periosteal abscess, 672 
Periostitis, 672 

— albuminosa, 687 

— chronic, 683 

— exanthematous, 684 

— syphilitic, 684 

Peripheral neuritis, 620 
Perisigmoid abscess, 133 
Peritoneal abscess, 130-138 

Peritonitis, 142 

— acute, 123 

— appendicular, 128 

— chronic, I2I, 135 

— — cicatrisation from, 136 

— gonococcal, 124 

— in enteric fever, 321 

— foetal, 158 
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Peritonitis in nephritis, 279 
— pheumococcic, 124 

— purulent, general, 123 et seg. 
— tuberculous, chronic, 135 
Perityphlitic abscess, 128-130, 133 
Pernicious anzemia, 459 
Pes cavus, 609, 769 

— — in genu valgum, 229 
— gigas, 814 

— planus, see Flat-foot 

‘ Petit mal,’ see Epilepsy 
‘Pharyngeal diphtheria, 302 
— tonsil, 78 

Pharyngitis gangraenosa, 79 
Pharynx, abscess of, 79 

+— mucous cyst of, 79 
Phimosis, 655 

Phlebitis, umbilical, 34 

— lateral sinus, 803 
Phthisis acute, 416 

— fibroid, 416 
Pigeon-breast, 214 
Pigmentary macule, 449 
Piles) 273 

Pinna, diseases of, 801 

— malformations of, 581 
Plaster-of-Paris jackets, 762 
Pleurisy, 397 

— in nephritis, 279 
Pleuro-pericarditis, 442 
Pleuro-pneumonia, 392 

— in scarlet fever, 275 
Pneumococcic arthritis, 704 
— peritonitis, 124 
Pneumonia, abortive, 391 
— acute, 327 

—- cerebral, 392 

— creeping, 392 

— croupous, 388 

— — pathology of, 394 

— in diphtheria, 306 

— in enteric fever, 320 

— gastric, 392 

— jaundice in, 392 

— in nephritis, 279, 392 

— relapsing, 392 

— secondary, 379 
Poisoning, meat, 104 
Polypi, nasal, 799 

Polypus recti, 174 

— umbilical, 32 

Polyuria, 489 

Pons, tumours of, 519 
Poroplastic jackets, 762 
Port-wine stain, 446 
Post-hemiplegic epilepsy, see Epilepsy 
Post-nasal adenoids, 77 
Post-pharyngeal abscess, 79 
Post-scarlatinal nephritis, 277 
Pott’s disease, see Spinal disease 
Preemaxilla, rotation of, 178 
Przevertebral abscess, 763 
Prolapse of rectum, 170 
Proteids of milk, 47 
Pruritus, 175 
Pseudo-diphtheria, 311 
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Pseudo-hypertrophic paralysis, 620 
Psoas abscess, see Abscess 
Psoriasis, 834 

Psychical phenomena of infants, ro 
Pulpy disease of joints, see Joints 

' Pulse at-birth, 5 

Pulsus paradoxus, 444 

Purgatives, 884 

Purpura, 466 

— heemorrhagica, 466 

— Henoch’s, 466 

— simplex, 466 

Purulent peritonitis, see Peritonitis 
Pyzemia in enteric fever, 320 

— in periostitis, 673 e¢ seq. 

Pyzemic joint-disease, 276, 704 
Pyelitis, 635. . 

Pylorus, stenosis of, 115 

Pyuria, 627 


UININE IN PNEUMONIA, 
395 


RADICAL CURE OF HERNIA, 168 
Radius, subluxation of, 858 
Ranula, 188 

Raynaud's disease, 445 
Reaction of degeneration, 613 
Reclining board, 242 

Rectal abscess in sacral disease, 765 
— adenoma, 174 

— dermoid cysts, 175 

— fistula, 173 

— hernia, 171 

— nevus, 174 

— polypi, 174 

— prolapse, 170 

== S(MICLULE) E75 

— ulcers, 175 

Rectum, imperforate, 159 

— stricture of, 175 

Recurrent vomiting, 92 
Recurring fever, 267 
Recurved knee, 794 

Reflex vomiting, 87 

Renal calculus, 635 

— new growths, 630 
Resection of bone in periostitis, 675 
Resections, primary, 858 
Residual abscess, 740, 745 
Respiration, diseases of, 343 
— intra-uterine, 3 

— innewly born, 3 

Retention of urine, 649 
Retro-cesophageal abscess, 80 
Retro-pharyngeal abscess, 80 
Rheumatic arthritis, 486 

— nodules, 485 

Rheumatism, 483, 545 

— chronic, 486 

— gonorrhceal, see Pyzemic joint-disease 
— in scarlet fever, 275 
Rhinitis fibrinosa, 304 

Ribs, resection of, 406 
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Rickets, 210 

—Aacule, 212 

— of adolescence, 230 
— in animals, 211 

— bone changes in, .213 
— causes of, 211 

— congenital, 216 

-— deformities of, 221 
+ — {treatment of, 232 
— foetal, 216 

— genu valgum from, 225 
— late, 230 

—- lordosis of, 223 

—- scurvy in, 208 

— syphilis and, 211 

— visceral change in, 216 
Rickety pelvis, 223, 229 
— spine, 223 
Ringworm, 837 

Ritter’s disease, 34 
Rotato-curvature of spine, see Spine 
Round worms, 120 
Rubella, 293 

— complications of, 296 
— diagnosis of, 297 

— etiology, 294 

— incubation in, 295 

— quarantine in, 297 

— rash of, 295 

— scarlatinosa, 294 

— treatment of, 297 
Rugous bladder, 646 | 
Rupture, inguinal, 166 
— umbilical, 165 

— of urethra, 845 


SACRAL DIMPLE, 602 

— disease, 765 

— tumours, congenital, 816 
Sacro-iliac disease, 722 
Saliva, composition of, 6 
— secretion of, 6 
Salivationin children, 481 
Salts of milk, 48 

Sarcoma, 807. 

— of kidney, 631 

‘ Scabbard trachea,’ 821 
Scabies, 840 

Scalds, 859 

— of glottis, 367 

Scapula, deficiency of, 794 
Scarification of glottis, 367 
Scarlet fever, 268 

— — complications of, 274 
— — diagnosis of, 279 

— — endocarditis in, 276 
— — enlarged glands in, 275 
— — incubation of, 270 

— — malignant, 273 

— — micrococci in, 280 

— — mild form of, 272 

— — morbid anatomy of, 281 
— — mortality of, 269 

— — nephritis in, 276 

— — otitis in, 275 


Scarlet fever, pericarditis in, 276 
— — peritonitis in, 279 

— — pleurisy in, 279 

— — pneumonia in, 275, 279 
— — prognosis in, 274 

— — pyzemia in, 276 

— — quarantine in, 285 

— — rheumatism in, 275 

— — septiceemia in, 274 

— — surgical, 269 

— — symptoms of, 270 

— — synovitis in, 275 

— — treatment of, 281 
Scissor-legged deformity, 751 
Sclerema neonatorum, 37 
Sclerosis of bone, 687 

— of brain, 509, 527, 532 
Scoliosis, see Lateral curvature 
Scrofula and tuberculosis, 253 
Scrofuloderma, 258 
Scrofulous gumma, see Adenitis 
— neck, see Adenitis 

Scrotum, cedema of, 659 
Scurvy, 205 

— infantile, 205 

Seborrhcea, 830 

Separation of the cord, 32 

— of epiphyses, 847 
Septiczemia in scarlet fever, 274 
Septic nephritis, 277 

Septum nasi, deviation of, 800 
— ventriculorum, patent, 424 
Serous cysts, see Cysts 

Shock, 844 

Shoulder, dislocations of, 858 
— growing out of, 241 

— tuberculous disease of, 700 
Sight in infants, ro 

Sinus cervicalis, 192 

Skin affections in syphilis, 475 
— diseases of, 823 

Skull, cubic capacity of, 8 

— fracture of, 845 

Sleep, 10 

Softening of brain, 509 

Spasm of glottis, 345, 351 
Spasmodic asthma, 409 

— laryngitis, 350 

— torticollis, 781 

Spastic paraplegia, see Paraplegia 
Speech, anomalies of, 571 
Spina bifida, 598 

— — and hydrocephalus, 601 
— — occulta, 599 

Spinal abscess, 754 

— caries, 752 

— — paralysis in, 605, 759 

— deformity, angular, 755 

— meningitis, 604 

— meningocele, see Spina bifida 
— splints, 761 

— supports, 761 

Spine, forcible straightening, 765 
— lateral curvature of, 239 

— operations on, 764 

— rickety, 223 
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Spine, rotato-lateral curvature of, 239 
— weak, 239 

Spleen, enlargement of, 460 

— syphilitic affection of, 478 

Splenic anzemia, 461 

— enlargement in malaria, see Malaria 
Sporadic cretinism, 591 

— tonsillitis, 73 

Stammering, 576 

Staphyloraphy, 184 

Status epilepticus, see Epilepsy 
Stellate naevus, 446 

Stenosis of the aorta, 425 

— of common bile-duct, 196 

— of mitral valves, 425 

— of pulmonary artery, 425 


' — of pylorus, 115 


Sterilisation of milk, 53; see also Ap- 
pendix 

Sterno-clavicular joint, disease of, 723 

Sterno-mastoid, haematoma of, 25, 781 

Sternum, fissure of, 794 

Stimulants, 887 

Stomach, capacity of, in infancy, 6 

— carcinoma of, 118 

— constriction of, 117 

— dilatation of, 116 

— of infancy, 6 

— ulcer of, 118 

Stomatitis, 63 

— catarrhal, 65 

— gangrenous, 70 

— heemorrhagic, 67 

— herpetic, 65 

— membranous, 66 

— parasitic, 66 

— ulcerative, 67 

Stone in the bladder, 642 

— in the kidney, 635 

Strangulated hernia, 168 

Stricture of cesophagus, 80 

— of rectum, 175 

— of urethra, 654 

Strophulus, 834 

Strumous dactylitis, 693 

— nodes, see Syphilis 

— periosteal nodes, see Syphilis 

Subcutaneous emphysema, 376 

— neevus, 447 

Subjective symptoms of spinal disease, 
758 

Sublingual cysts, 188 

Subperiosteal abscess, 672 

Sudamina, 834 

Sudden death in eczema, 827 

— — in enlarged thymus, 821 

— — in nephritis, 279 

Sunstroke, 266 

Supernumerary auricles, 190, 193 

— digits, 786 

— testicles, 665 

Suppuration of bronchial glands, 412 

Suprapubic lithotomy, 643 

Surgical scarlet fever, 269 

— tuberculosis, 261 

Swallowing foreign bodies, 82 
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Syncope, cardiac, 306 Testis, torsion of, 666 

Syndactylism, 784 — tubercle of, 666 

Syndesmotomy, 775 — tumours, 667 

Synovitis, acute tuberculous 709 — undescended, 661 

— chronic, 486 Tetanus nascentium, 36 — 

— exanthematous, 706 Tetany, 561 

— in scarlet fever, 275 Thick lip, 187 

— serous, 703 Thigh, fractures of, 856 

— suppurative, 703 Thomas’s splints, 711, 744 

— syphilitic, 708 Thomsen’s disease, 624 

— tuberculous, 709 Thorax in infancy, 343 

Syphilis, 200, 470 Thread-worms, 118 

— acquired, 470 Thrombo-phlebitis, 34 

— arteritis, 478 Thrombosis of cerebral artery, 535 

— brain affection in, 478 — of cerebral sinuses, 540 
eye affections in, 479 — of medullary artery, 539 

— hepatitis in, 478 Thrush, 66 

— hereditary, 471 Thymus, 821 

— lung affections in, 477 Thyro-glossal duct, 192 

— malnutrition in, 475 Thyroid, diseases of, 820 

— post-vaccinal, 471 — duct cysts, 192 

— skin affections in, 475 Thyrotomy, 821 

— visceral lesions in, 477 Tibia, deformities of, 227 

Syphilitic coryza, 473 Tinea circinata, 838 

— dactylitis, 694 — tonsurans, 837 

— epiphysitis, 478 Tongue, absence of, 187 

— idiocy, 478 — condyloma of, 189 

— interstitial hepatitis, 201 — malformations of, 187 

— meningitis, 507 — neevus of, 189, 452 

— ostitis, 478 — papilloma of, 189 

— pemphigus, 472, 475 — swallowing, 188 

— pseudo-paralysis, 478 — tumours of, 189 

— spleen, 478 Tongue-tie, 187 

— teeth, 479 Tonsil, cyst of, 75 

— testitis, 666 — enucleation of, 77 

Syringo-myelocele, 598 — guillotine, 76 


— pharyngeal, 78 
Tonsillar calculus, 77 


TANIA MEDIOCANELLATA, 120 — hypertrophy, 75 

— solium, 120 Tonsillitis, acute, 71 

Talipes, acquired, 767 — chronic, 75 

— calcaneus, 769 — membranous non-diphtheritic, 311 
— cavus, 769 Tonsils, removal of inflamed, 77 
— equino-varus, 767 ‘Tormina,’ 128 

— paralytic, 776 Torticollis, 781 

— valgus, 768 Trachea, aspirator for, 362 

— varus, 767 — compression of, 351 
‘Tape-worms, 120 — ulceration of, 366 

Tarsal disease, treatment of, 720 Tracheal dilator, 362 
Tarsectomy, 721 — fistulze, 193 

— for club-foot, 771 — stenosis, 366 

Tarsus, disease of, 720 Tracheotomy, 358 

Taste in infants, Io | —— tubes, 364 

Teeth, eruption of, 12 Traction diverticula, 80 

— syphilitic, 479 ‘Transposition of aorta, 426 
Telangiectasis, see Neevus ‘Transverse myelitis, 607 
Temperature at birth, 8 ‘Traumatic stricture of urethra, 649 
— charts, 265 ef seg. Trephining for epilepsy, 556 

— in health, 8 — skull, 523, 844 
Tenosynovitis, 784 — spine, 764 

‘Tenotomy for club-foot, 771 e¢ seq. Trochanter, disease of, 737: 
Tent, steam, for laryngitis, 353 Trusses, 168 

Testis, abnormalities of, 661 Tubercles of choroid, 250 

— diseases of, 666 Tuberculosis of adrenals, 641 

— inflammation of, 666 — acute miliary, 249, 322 


— syphilitic, 6€6 a1 — — in measles, 291 
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Tuberculosis, broncho- pneumonic form of, 
251 

— chronic, of lung, 413 

— congenital, 245 

— general, 251 - 

— — sub-acute, 251 

— — surgical, 261 

— of liver, 200, 202 

— and scrofula, 253 

— typhoid form of, 250 

Tuberculous abscess, 131 

— — of kidney, 633 

— adenitis, 254 

- — cystitis, 646 

— dactylitis, 693 

— disease of ankle, 702 

— — of appendix, 157 

— — of elbow, 700 

— kidney, 633 

— meningitis, 323, 493 

— — symptoms of, 494 

— — treatment of, sor 

— peritonitis, chronic, 135 

— shoulder, 700 

— synovitis, 709 

ea CULE 8 OQ 

— testis, 666 

— ulceration of bowel, 153 

— ulcers, 118, 175 

— wrist, 701 

Tumour growth, 807 

Tumours of basal ganglia, G20 

— of brain, 514 

— of cerebellum, 518 

— cerebral removal of, 523 

— congenital, 807 

— of frontal lobe, 521 

— of kidneys, 630 

— of liver, 204 

— of ovary, 669 

— of pons, 519 

— of testis, 667 

Typhoid fever, 323 

— form of tuberculosis, 250 

— periostitis, 670 et seg. 

— synovitis, 707 

Typhus, 325 

— diagnosis of, 327 

— mortality in, 325 

— rash in, 326 

— symptoms of, 325 

— treatment of, 328 


ULCERATION OF BONE, tuberculous, 671, 


693 
— of labia, 659 
— of nose, 799 
Ulcerative endocarditis, 432 
— stomatitis, 67 
Ulcers of the anus, 175 
— of the rectum, 175 
— of the stomach, 118 
— tuberculous, 118, 175 
Umbilical arteritis, 34 
— fistula, 130 
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Umbilical haemorrhage, 35 
— hernia, 165 

— infections, 34 

— phlebitis, 34 

— polypus, 32 

Umbilicus, deformities of, 164 
— diseases of, 32 

— gangrene of, 34 

— ulceration of, 34 
Undescended testes, 661 
Ununited fractures, 846 


Upper limb, rickety deformities of, 221 


Urachus, patent, 33, 650 
Urzemia in nephritis, 278, 639 
Uranoplasty, 185 

Urethra, double, 655 

— obliteration of, 654 

— prolapse of, 655 

— rupture of, 845 

— stricture of, 654 

Urinary meatus, tumour of, 655 
— organs, diseases of, 625 
Urine, composition of, 7 

— extravasation of, 650 

— incontinence of, 647 

— retention of, 649 

Urticaria, 833 

Uvula, enlargement of, 77 

— papilloma of, 77 


VACCINATION, erysipelas after, 332 
— erythema after, 332 

— glandular enlargement after, 333 
— performance of, 331 

— rashes after, 333 
Vaccino-syphilis, 332, 471 

Vaginal discharge due to worms, 119 
— hzemorrhage, 32 

Vaginitis, 659 

Vapour baths, in nephritis, 285 
Varicella, 328 

— contagious nature of, 328 

— diagnosis of, 330 

—— eruption in, 328 

— gangreenosa, 330 

— incubation of, 328 

— quarantine in, 331 

-- treatment of, 331 

Varicocele, 669 

Varioloid, 333 

— diagnosis of, 335 

— treatment of, 335 

Varix, arterio-venous, 452 

— oesophageal, 83 

Ventral hernia, see Hernia 
Vicarious emphysema, see Emphysema 
Vital capacity of lungs, 4 
Vomiting, in cerebral tumour, 516 
— in chloroform aneesthesia, 869 
— chronic, 106 e¢ seq. 

— cyclic, 92 

— in gastric catarrh, 86 

— in hysteria, 87, 567 

— in infants, 86 

— in meningitis, 495 
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Vomiting in obstruction of the bowels, 
138 ef seq. 

— in peritonitis, 125 

— recurrent, 92 

— reflex, 87 

— in scarlet fever, 270 

— in whooping-cough, 336 

Vulvitis, 659, 660 


WARTS, 843 

Weakly infants, cure of, 58 
Weaning, 43 

Web fingers, 785, 788 

— toes, 785 

Weight and height, see Appendix 
— of body, to 

— chart, 12 

— in¢rease of, 11 

— of liver, 194 

Wet nurses, 42 

Whey, 51 

— proteid, 47 

‘ White lock-jaw,’ 37 
Whooping-cough, 335 

— broncho-pneumonia in, 337 
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Whooping-cough, contagiousness of, 335 


— convulsions in, 336 


— diagnosis of, 337 

— diarrhoea in, 337 

— emphysema in, 337 

— incubation of, 336 

— pathology of, 338 

— treatment of, 339 

— tuberculosis after, 337 
Winckel’s disease, 31 
Woman's milk, composition of, 44, 48 
Worms; intestinal, 118 

— round, 120 

+ tape,-T20 

— thread, 118 

Wound diphtheria, 305 

— management, 861 
Wrist joint, disease of, 7o1 
Wry-neck, 781 


YELLOW ATROPHY, acute, of liver, 197 
Youth, 2 


ZYMOTIC DIARRHG@A, 93 
— diseases, 268 
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Professor of Physiology in the University of Edinburgh; and GHEORGHE 
DANCER THANE, Professor of Anatomy in University College, London. 
In 3 vols. 


* * The several parts of this work form coMPpLETE TEXT-BooKS OF THEIR 
RESPECTIVE SUBJECTS. They can be obtained separately as follows :— 


Vor. I., ParrI. HMBRYOLOGY. ByE. A. SCHAFER, F.R.S. With 
200 Iilnstrations. Royal 8vo, 9s. 


Vou. L, Parr U. GENERAL ANATOMY OR HISTOLOGY. 
By E. A. SCHAFER, F.R.S. With 491 Illustrations. Royal 8vo, 12s. 6d. 


Vou. II., Part I. OSTEOLOGY — ARTHROLOGY. By G. D. 
THANE. With 224 Illustrations. Royal 8vo, 11s. 


Vou. Il., Parr 11 MYOLOGY — ANGEHIOLOGY. By G. D. 
THANE. With 199 Illustrations. Royal 8vo, 16s. 


Vou. IIl., Part I. THE SPINAL CORD AND BRAIN. ByH#.a. 
SCHAFER, F.R.S. With 139 Illustrations. Royal 8vo, 12s. 6d. 


Vou. III., Part I. THE NERVES. By G. D. THANE. With 102 
Illustrations. Royal 8vo, 9s. 


Vor. III, Part Tt. THE ORGANS OF THE SENSES, By E. A. 


SCHAFER, F.R.S. With 178 Illustrations. Royal 8vo, 9s. 
[Contunrued. 
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QUAIN. QUAIN’S (JONES) ELEMENTS OF ANATOMY—cont. 


Vou. III., Parr IV. SPLANCHNOLOGY. By &. a. SCHAFER 
F.R.S., and JOHNSON SYMINGTON, M.D. With 337 Illustrations, 
Royal, 8vo, 16s. 


Appenpix. SUPERFICIAL AND SURGICAL ANATOMY. By 
Professor G. D, THANE and Professor R. J. GODLEE, M.S. With 29 
Illustrations. Royal 8vo, 6s. 6d. 


SCHAFER.— WORKS by E. A. SCHAFER, F.R.S. Professor of Physiology 
in the University of Edinburgh. a 


THE ESSENTIALS OF HISTOLOGY : Descriptive and Practical. 
For the Use of Students. With 463 Illustrations. 8vo, 9s. net. 


DIRECTIONS FOR CLASS WORK IN PRACTICAL 


PE SLOLOGY: Elementary Physiology of Muscle and Nerve and of 
the Vascular and Nervous Systems. With48 Diagrams. 8vo, 3s. net. 


SMALE AND COLYER. DISEASES AND INJURIES OF 


THE THETH, including Pathology and Treatment. By MORTON 
SMALH, M.R.C.S., L.S.A., L.D.S., Dental Surgeon to St. Mary’s Hospital, 
Consulting Dental Surgeon, Dental Hospital of London, etc.; and J. F. 
COLYER, L.R.C.P., M.R.C.S., L.D.S.; Dental Surgeon to Charing Cross 
Hospital and to the Dental Hospital of London, Dean of the School, Dental 
Hospital of London. Second Edition Revised and Enlarged by J. F. 
COLYER. With 640 Illustrations. Large Crown 8vo, 21s. net. 


SMITH (H. F.). THE HANDBOOK FOR MIDWIVES. By 
HENRY FLY SMITH, B.A., M.B. Oxon., M.R.C.S. Second Edition. 
With 41 Woodcuts. Crown 8vo, 5s. 


STEVENSON. WOUNDS IN WAR: the Mechanism of their 
Production and their Treatment. By Surgeon-General W. F,. STEVENSON, 
C.B. (Army Medical Staff), B.A., M.B ,M.Ch. Dublin University ; Professor 
of Military Surgery, Royal Army Medical College, London. With 127 
Illustrations. 8vo, 15s. net. 


TAPPEINER. INTRODUCTION TO CHEMICAL METHODS 
OF CLINICAL DIAGNOSIS. . By Dr. H. TAPPEINER, Professor 


of Pharmacology and Principal of the Pharmacological Institute of the 
University of Munich. Translated from the Sixth German Edition, with 
an Appendix on Micro-Biological Methods of Diagnosis, by EDMOND J. 
McWHENEY, M.A., M.D. Royal Univ. of Ireland, L.R.C.P.I., etc. 
With 22 Illustrations. Crown 6vo, 3s. 6d. 


THORNTON. HUMAN PHYSIOLOGY. By JOHN THORNTON, 
M.A., Author of ‘“‘ Elementary Physiography,” ‘‘ Advanced Physiography,”’ 
etc. With 267 Illustrations, some of which are Coloured. Crown 8vo, 6s, 


10 WORKS ON MEDICINE, SURGERY, ETC., 


WALLER.—WORKS by AUGUSTUS D. WALLER, M.D., Lecturer 
on Physiology at St. Mary’s Hospital Medical School, London ; late Katernal 
Examiner at the Victorian University. 


AN INTRODUCTION TO HUMAN PHYSIOLOGY. Third 
Edition, Revised. With 314 Illustrations. 8vo, 18s. 


LECTURES ON PHYSIOLOGY. 


First Series.—On Animal Electricity. S8vo, 5s, net. 


Weterinary AMedicine, ete. 


FITZWYGRAM. HORSES AND STABLES. By Lieutenant- 
General Sir F. FITZWYGRAM, Bart. With 56 pages of Illustrations. 
8vo, 3s. net. 


STEEL.—WORKS by JOHN HENRY STEEL, F.R.CV.S., F-Z.8,, 
fe _V.D., late Professor of Veterinary Science and Principal of Bombay Veterinary 
ollege. 


A TREATISE ON THE DISEASES OF THE DOG; being 


a Manual of Canine Pathology. Especially adapted for the use of 
Veterinary Practitioners and Students. With 88 Illustrations. 8vo. 
10s. 6d. 


A TREATISE ON THE DISEASES OF THE OX; being a 


Manual of Bovine Pathology. Especially adapted for the use of Veterinary 
Practitioners and Students. With 2 Plates and 117 Woodcuts. 8vo, lds. 


A TREATISE ON THE DISEASES OF THE SHEEP; being 


a Manual of Ovine Pathology for the use of Veterinary Practitioners and 
Students. With Coloured Plate and 99 Woodcuts. 8vo, 12s. 


YOUATT.—WORKS by WILLIAM YOUATT. 


THE HORSE. Revised and Enlarged by W. WATSON, M.R.C.V.S. 
With 52 Wood Engravings. 8vo, 7s. 6d. 


THE DOG. Revised and Enlarged. With 33 Wood Engravings. 8vo, 6s. 
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ARRHENIUS. A TEXT-BOOK OF ELECTRO-CHEMISTRY. 
By fying altbense ce welts ote of Physics at the University of 

. Translated from the German Editi 
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BENNETT AND MURRAY. A HANDBOOK OF CRYP- 
TOGAMIC BOTANY. By A. W. BENNETT, M.A., B.Sc., F.L.5., 
ond pre R. MILNE MURRAY, F.L.S. With 378 Illustrations. 

vo, 16s. 


BOSE. RESPONSE IN THE LIVING AND NON-LIVING. 
By JAGADIS CHUNDER BOSE, M.A., Cantab., D.Sc. Lond., Professor, 
Presidency College, Calcutta. With 117 Illustrations. 8vo, 10s. 6d. 


** This volume describes experimental investigations on animal, vegetable, and 
inorganic substances regarding their response to stimulus. These researches show 
that the effects of fatigue, stimulants, depressants, and poisons are alike in the 
organic and inorganic, and demonstrate that the response phenomena in the 
‘living ” have been foreshadowed in the ‘‘ non-living”. 


CHAPMAN. THE FORAMINIFERA: AN INTRODUCTION 


TO THE STUDY OF PROTOZOA. By FREDERICK CHAP- 
MAN, A.L.S., F.R.M.S., formerly Assistant in the Geological Laboratory 
of the Royal College of Science; Paleeontologist to the National Museum, 
Melbourne. With 14 Plates and 42 Illustrations in the Text. 8vo, 9s. net. 


CROOKES. SELECT METHODS IN CHEMICAL ANALYSIS 
(chiefly inorganic). By Sir W. CROOKES, F.B.S., V.P.C.S. Editor of 
“The Chemical News”. Third Edition, re-written and enlarged. Illus- 
trated with 67 Woodcuts. 8vo, 21s. net. 


DORUDE. THE THEORY OF OPTICS. By PAUL DRUDE, Pro- 
fessor of Physics at the University of Giessen. Translated from the 
German by C. RIBORG MANN and ROBERT A. MILLIKAN, Assistant 
Professors of Physics at the University of Chicago. With 110 Diagrams. 


8vo, 15s. net. 


FRANKLAND. MICRO-ORGANISMS IN WATER, THEIR 
SIGNIFICANCE, IDENTIFICATION AND REMOVAL. 
Together with an Account of the Bacteriological Methods Involved in their 
Investigation. Specially Designed for the Use of those connected with the 
Sanitary Aspects of Water Supply. By Professor PERCY FRANKLAND, 
Ph.D., B.Sc. Lond., F.R.S., Fellow of the Chemical Society; and Mrs. 
PERGY FRANKLAND, Joint Author of ‘Studies on Some New Micro- 
Organisms Obtained from Air”. With 2 Plates and numerous Diagrams. 


8vo, 16s. net. 


FRANKLAND. BACTERIA IN DAILY LIFE. By Mrs. PERCY 
FRANKLAND, F.8.M.S. Crown 8vo, 5s. net. 
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HELMHOLTZ.—WORKS by HERMANN L. F. HELMHOLTZ, 
M.D., late Professor of Physics in the University of Berlin. 


ON THE SENSATIONS OF TONE AS A PHYSIOLOGICAL 
BASIS FOR THE THEORY OF MUSIC. — Second English 
Edition; with numerous additional notes and a new Additional Appendix, 
bringing down information to 1885, and specially adapted to the use of 
Musical Students. By ALEXANDER J. ELLIS, B.A., F.R.S., F.S.A., 
etc., formerly Scholar of Trinity College, Cambridge. With 68 Figures 
engraved on Wood, and 42 Passages in Musical Notes. Royal 8vo, 28s. 

POPULAR LECTURES ON SCIENTIFIC SUBJECTS. With 

68 Woodcuts. 2 vols. Crown 8vo, 3s. 6d. each. 


HERSCHEL. OUTLINES OF ASTRONOMY. By Sir JOHN F. 
W. HERSCHEL, Bart., K.H., etc., Member of the Institute of France. 
Twelth Edition, with 9 Plates, and numerous Diagrams, 8vo, 12s. 


HOFF. THE ARRANGEMENT OF ATOMS IN SPACE. By 
J. H. VAN ’T HOFF. Second, Revised and Enlarged Edition. With a 
Preface by JOHANNES WISLICENUS, Professor of Chemistry at the 
University of Leipzig ; and an Appendix, ‘‘ Stereochemistry among Inorganic 
Substances,” by ALFRED WERNER, Professor of Chemistry at the Uni- 
versity of Ziirich. Translated and Edited by ARNOLD EILOART. 
Crown 8vo, 6s. 6d. 


HUDSON AND GOSSE. THE ROTIFERA OR “WHEEL 
ANIMALCULES”. By Cc. T. HUDSON, LL.D., and P. H. GOSSE, 
F.R.S. With 30 Coloured and 4 Uncoloured Plates. In6 Parts. 4to, price 
10s. 6d. each; Supplement, 12s. 6d. Complete in Two Volumes, with 
Supplement, 4to, £4 4s. 

* * The Plates in the Supplement contain figures of almost all the Foreign 
Species, as well as of the British Species, that have been discovered since the 
original publication of Vols, I. and II. 


JOUBERT. ELEMENTARY TREATISE ON ELECTRICITY 
AND MAGNETISM. By G. CAREY FOSTER, F.R.S., Fellow and 
Emeritus Professor of Physics in University College, London ; and ALFRED 
W. PORTER, B.Sc., Fellow and Assistant Professor of Physics ,in Univer- 
sity College, London. Founded on Joussrt’s ‘“ Traité Elémentatre 
d’Hlectricité”. With 374 Illustrations and Diagrams. 8vo, 10s. 6d. net. 


KLOCKER. FERMENTATION ORGANISMS. A Laboratory 
Handbook. By ALB. KLOCKER, Assistant in the Carlsberg Laboratory, 
Copenhagen. Translated from the German by G. E. ALLAN, B.Sc., 
Lecturer in the University of Birmingham, and J. H. MILLAR, F.L.C., 
formerly Lecturer in the British School of Malting and Brewing, and 
revised by the Author. With 146 Illustrations. 8vo, 12s. net. 


LINDLEY AND MOORE. THE TREASURY OF BOTANY, 
OR POPULAR DICTIONARY OF THE VEGETABLE 
KINGDOM : with which is incorporated a Glossary of Botanical 


Terms. Edited by J. LINDLEY, M.D., F.R.S., and T. MOORE, F.LS. 
With 20 Steel Plates and numerous Woodcuts. 2 Parts. Feap. 8vo, 12s. 


MACDOUGAL.—WORKS by DANIEL TREMBLY MA CDOUGAL, 
Ph.D., Director of the Laboratories of the New York Botanical Garden. 
PRACTICAL TEXT-BOOK OF PLANT PHYSIOLOGY. 
With 159 Illustrations. S8vo, 7s. 6d. net 
ELEMENTARY PLANT PHYSIOLOGY. With 108 Illustrations. 


Crown 8vo, 3s. 


PUBLISHED BY LONGMANS, GREEN, ¢& CO. 13 


MEYER. 


MELLOR. HIGHER MATHEMATICS FOR STUDENTS OF 
CHEMISTRY AND PHYSICS. With Special Reference to Prac- 


tical Work. 


the Owens College, Manchester. 


By J. W. MELLOR, D.Sc., 
Exhibition Scholar, New Zealand University ; 
With 142 Diagrams. 


late Senior Scholar, and 1851 
Honorary Research Fellow, 
8vo, 12s. 6d. net. 


MENDELEEFF. 
THE PRINCIPLES OF 


WORKS BY D. 
CHEMISTRY. 


MENDELEEFF. 


Translated from the 


Russian (Seventh Mdition) by GEORGE KAMENSKY, A.R.S.M., of the 
Imperial Mint, St. Petersburg, and Edited by THOMAS H. POPE, ise aS, 


BSL.GS- OW ith 110 Illustrations. 


9' vols, 


8vo, 32s. net 


AN ATTEMPT TOWARDS A CHEMICAL CONCEPTION 


OF THE HTHER. 
KAMENSKY, A.R.S.M. 


Translated from the Russian by GHORGE 
8vo, 2s. net. 


OUTEINES-- OF 2HHORETICAL.: CHEMISTRY. 


By LOTHAR MEYER, Professor of Chemistry in the University of 


Tiibingen. 


Translated by Professors P. PHILLIPS BEDSON, D.Sc., 
and W. CARLETON WILLIAMS, .B.Sc. 


8vo, 9s. 


MEYER. THE KINETIC THEORY OF GASES. 


Treatise with Mathematical Appendices. 


HKlementary 
By Dr. OSKAR EMIL MEYER, 


Professor of Physics at the University of Breslau. Second Revised Edition. 
Translated by ROBERT EH. BAYNHES, M.A., Student of Christ Church, 


Oxford, and Dr. Lee’s Reader in Physics. 


8vo, 15s. net. 


MORGAN. ANIMAL BIOLOGY. 


An Elementary Text-Book. By 


C. LLOYD MORGAN, F.R.S., Principal of University College, Bristol. 


With numerous Illustrations. 
PLIMMER. 


PLIMMER, D.Sc. Lond. 


Crown §Svo, &s. 6d. 


THE CHEMICAL CHANGES AND PRODUCTS 
RESULTING FROM FERMENTATION. 


8vo, 6s. net. 


By R. H. ADERS 


PROCTOR.—WORKS by RICHARD A. PROCTOR. 


LIGHT SCIENCE FOR LEISURE 
HOURS ; Familiar Essays on 
Scientific Subjects, Natural Phe- 
nomena, etc. Crown 8yo, 3s. 6d, 


THH ORBS AROUND US: a 
Series of Essays on the Moon 
and Planets, Meteors and Comets. 
With Chart and Diagrams. Crown 
Svo, 3s. 6d. 

OTHER WORLDS THAN OURS; 
The Plurality of Worlds Studied 
under the Light of Recent Scien- 


tific Researches. With 14 Illustra- 


tions. Crown 8vo, 3s. 6d. 


THE MOON; her Motions, Aspects, 
Scenery and Physical Condition. 
With Plates, Charts, Woodcuts 
and Lunar Photographs. Crown 
8vo, 3s. 6d. 


LARGER STAR ATLAS for the 
Library, in 12 Circular Maps, 
with Introduction and 2 Index 
Pages. Folio, 15s., or Maps only, 
19s. 6d; 


NEW STAR ATLAS for the Library, 
the School and the Observatory, 
in 12 Circular Maps (with 2 Index 
Plates). Crown 8vyo, ds. 


OTHER SUNS THAN OURS: a 
Series of Essays on Suns—Old, 
Young and Dead. With other 
Science Gleanings, Two Hssays 
on Whist, and Correspondence 
with Sir John Herschel. With 9 
Star-Maps and Diagrams. Crown 
8vo, 3s. 6d. 
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PROCTOR.—WORKS by RICHARD A. PROOTOR—continued. 


HALF - HOURS With THE 


TELESCOPE: a Popular Guide | 


to the Use of the Telescope as a 
Means of Amusement and Instruc- 
tion. With 7 Plates. Fcap. 8vo, 
Qs. 6d. 


THE EXPANSE OF HEAVEN. 


Essays on the Wonders of the | 


Firmament. Crown 8vo, 3s. 6d. 


PLEASANT WAYS IN SCIENCE. 


Crown 8vo, 3s. 6d. 


THE SOUTHERN SKIES: a Plain 
and Easy Guide to the Constella- 
tions of the Southern Hemisphere. 
Showing in 12 Maps the Position 
of the principal Star-Groups night 
after night throughout the year. 
With an Introduction and a sepa- 
rate Explanation of each Map. 
True for every Year. 4to, 5s. 


MYTHS AND MARVELS OF 
ASTRONOMY. Crown  8vo, 
's.> 6d. 


HALF - HOURS WITH THE 
STARS : a Plain and Easy 
Guide to the Knowledge of the 
Constellations, Showing in 12 
Maps the position of the prin- 
cipal Star-Groups night after 
night throughout the Year. With 
Introduction and a separate Hx- 
planation of each Map. True for 


THE STARS IN THEIRSEASONS. 
An Easy Guide to a Knowledge of 
the Star Groups, in 12 large Maps. 
Imperial 8vo, 5s. 


OUR PLACK AMONG INFINI- 
TIES: a Series of Essays con- 
trasting our Little Abode in Space 
and Time with the Infinities 
around Us. Crown 8vo, 3s. 6d. 


ROUGH WAYS MADE SMOOTH. 
Familiar Essays on Scientific 
Subjects. Crown 8vo, 3s. 6d. 


NATURE STUDIES. By Grant 
AuuEN, A. Wixson, T. Fostsr, 
E. Cropp and R. A. Proctor. 
Crown 8vo, 3s. 6d. 


LEISURE READINGS. By E. 
Cropp, A. Witson, T. Foster, A. 
C. RunyARpD and R. A. PRoctor. 
Crown 8vo, 3s. 6d. 


STRENGTH: How ito get Strong 
and keep Strong, with Chapters 
on Rowing and Swimming, Fat, 
Ageand the Waist. With 9 Illus- 


every Year. 4to, 3s. net. trations. Crown 8vo, 2s. 


REYNOLDS. EXPERIMENTAL CHEMISTRY for Junior Students. 


By J. EMERSON REYNOLDS, M.D., F.R.S., Professor of Chemistry, 
Uniy. of Dublin. Fcap. 8vo, with numerous Woodcuts. 


Part I.—Introductory, 1s. 6d. Part I11.—Metals and Allied Bodies, 3s. 6d. 


Part II.—Non- Metals, 2s.6d. Part 1V.—Chenustry of Carbon Compounds, 4s. 


ROMANES.—WURKS by GEORGE JOHN ROMANES, M.A. 
L 


AN EXAMINATION OF WEISMANNISM. 
ESSAYS. Edited by C. LLOYD MORGAN, F.R.S., Principal of Univer- 


LD, WER: 


DARWIN, AND AFTER DARWIN : an Exposition on the Darwinian 


Theory, and a Discussion on Post-Darwinian Questions. Part I. THE 
DARWINIAN THEORY. With Portrait of Darwin and 125 Illustrations. 
Crown 8vo, 10s. 6d. Part II. Post-Darwinian QuxEsTIons: Heredity and 
Utility. With Portrait of the Author and 5 Illustrations. Crown 8vo, 
10s. 6d. Part IIT. Post-DaRWINIAN QUESTIONS: ISOLATION AND PHYSIO- 
LOGICAL SELECTION. Crown 8vo, 5s. 

Crown 8vo, 6s. 


sity College, Bristol. Crown 8vo, 6s. 

Contents: Primitive Natural History—The Darwinian Theory of 
Instinct—Man and Brute—Mind in Men and Animals—Origin of Human 
Faculty—Mental Differences between Men and Women—What is the 
Object of Life ?—Recreation—Hypnotism—Hydrophobia and the Muzzling 
Order. 
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SLINGO AND BROOKER. ELECTRICAL ENGINEERING 
FOR ELECTRIC-LIGHT ARTISANS AND STUDENTS. 
(Embracing those branches prescribed in the Syllabus issued by the City 


and Guilds Technical Institute.) By W. SLINGO and A. BROOKER. 
With 383 Illustrations. Crown 8vo, 192s. 


SORAUER. A POPULAR TREATISE ON THE PHYSIOLOGY 
OF PLANTS. For the Use of Gardeners or for Students of Horti- 
culture and of Agriculture. By Dr. PAUL SORAUER, Director of the 
Experimental Station at the Royal Pomological Institute in Proskau 
(Silesia). Translated by F. KE. WEISS, B.Sc., F.L.8., Professor of Botany 
at the Owens College, Manchester. With 33 Illustrations. 8vo, 9s. net. 


TEXT-BOOKS OF PHYSICAL CHEMISTRY. 
Edited by Sir WILLIAM RAMSAY, K.C.B., F.R.S. 


THE PHASE RULE AND ITS APPLICATIONS. By saLEx. 


FINDLAY, M.A., Ph.D., D.Se., Lecturer and Demonstrator in Chemistry, 
University of Birmingham. With 118 Figures in the Text, together with 
an “ Introduction to the Study of Physical Chemistry” by Sir WILLIAM 
RAMSAY, K.C.B., F.R.S., Editor of the Series. Crown 8vo, 5s. 


*,* Sir William Ramsay’s ‘‘ Introduction to Physical Chemistry ’’ is also issued 
separately, price ]s. 


ELECTRO-CHEMISTRY. PART I—GENERAL THEORY. 
By R. A. LEHFELDT, D.S8c., Professor of Physies at the Hast London 
Technical College. Including a Chapter on the Relation of Chemical Con- 
stitution tc Conductivity, by T. S. MOORE, B.A., B.Sc., Lecturer in 
the University of Birmingham. Crown 8vo, ds. 


CHEMICAL STATICS AND DYNAMICS, INCLUDING THE 
THEORIES OF CHEMICAL CHANGH, CATALYSIS, AND 


EXPLOSIONS. By J. W. MELLOR, D.Sc. (N.Z.), B.Sc.. (Vict.). 
Crown 8vo, Ts. 6d. 


THORPE. <A DICTIONARY OF APPLIED CHEMISTRY. 
iby tye. THORPE, CB, B.Se.- Vict.,Ph.D.,.. F.B.S.)- Bread oO 85 
Director of Government Laboratories, London. Assisted by Eminent 
Contributors. To be published in 3 vols. 8vo. Vols. I. and II., £2 Qs. 
each; Vol. III., £3 3s. 


TILDEN. A SHORT HISTORY OF THE PROGRESS OF 
SCIENTIFIC CHEMISTRY IN OUR OWN TIMES. By 
WILLIAM A. TILDEN, D.Sc. Lond., D.Sc. Dub., F.R.S., Fellow of the 
University of London, Professor of Chemistry in the Royal College of 
Science, London. Crown 8vo, ds. net. 


TUBEUF. DISEASES OF PLANTS DUE TO CRYPTOGAMIC 
PARASITES. Translated from the German of Dr. CARL FREIHERR 
VON TUBEUF, of the University of Munich, by WILLIAM G. SMITH, 
B.Sc., Ph.D., Lecturer on Plant Physiology to the University of Edinburgh. 
With 330 Illustrations. Royal 8vo, 18s. net. 
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TYNDALL—WORKS by JOHN TYNDALL, F.R.S., ete. 
FRAGMENTS OF SCIENCE. 2 Vols. Crown 8vo, 16s. 
NEW FRAGMENTS. | Crown 8vo, 10s. 6d. ees 
HEAT A MODE OF MOTION. Crown 8vo, 19s. 
SOUND. With 204 Woodcuts. Crown 8vo, 10s. 6d. 


RESEARCHES ON DIAMAGNETISM. AND MAGNE: 
CRYSTALLIC ACTION, including the question of Danaea 
Polarity. Crown 8vo, 12s. 


ESSAYS ON THE FLOATING MATTER OF THE ee 
in relation to Putrefaction and Infection. With 24 sabe eee cr 


8vo, 7s. 6d. 


LECTURES ON LIGHT, delivered in America in 1872 and 1873. 
With 57 Diagrams. Crown 8vo, 5s. 
LESSONS IN ELECTRICITY AT THE ROYAL INSTITU- - 
TION, 1875-76. With 58 Woodcuts. . Crown 8yo, 2s. 6d. 4 


NOTES OF A COURSE OF SEVEN LECTURES — ON. 
ELECTRICAL PHENOMENA AND THEORIES, deliverea 
at the Royal Institution. Crown 8vo, ls. 6d. Ss 


NOTES OF A GOURSE OF NINE LECTURES ON LIGH 
delivered at the Royal Institution. Crown 8vo, 1s. 6d. ; 


FARADAY AS A DISCOVERER. Crown 8vo, 8s. 6d. 
THR GLACIERS OF THE ALPS: being a Narrative of Excursions! |. 


and Ascents. An Account of the Origin and Phenomens of Glaciers and 
an Exposition of the Physical Principles to which they are related. Soe ‘a 
61 Illustrations. Crown 8vo, 6s. 6d. net. a 


. “A net 
WATTS (H,). DICTIONARY OF CHEMISTRY. Revised and 
entirely Re-written by H. FORSTER MORLEY, M.A., D.Sc., Fellow — 
of, and lately Assistant-Professor of Chemistry in, University ‘College, - Hs 
London ; and M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow and — 
Prelector in Chemistry of Gonville and Caius College, coe 
Assisted by Eminent Contributors. 4 vols. 8vo, £5 net. 


WEBB. CELESTIALOBJECTS FOR COMMON TELESCOPES, 
By the Rev. T. W. WEBB, M.A., F.R.A.S., late Vicar of Hardwick, 
Herefordshire. Fifth Edition, Revised and greatly Enlarged by the ees 
T, BE. ESPIN, M.A., F.R.A.S. (T'wo Volumes.) 

Voie Sa Swat Déutbalt and a Reminiscence of the Author, 2 Plates. a 
numerous Illustrations. Crown 8vo, 6s. ~ 
Vou. Il. With Illustrations and Map of Star Spectra. Crown 8vo, 6s. ed. 


WRIGHT. OPTICAL PROJECTION: A Treatise on the Use of thes es 
Lantern in Exhibition and Scientific Demonstration. By LEWIS | a 
WRIGHT, Author of “ Light: a Course of Experimental Optics ”’. oe : 
232 Illustrations. Crown 8vo, 6s. li 
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